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University  of  the  city  of  New  York,  N.  Y.  } 

May  1,  *876.  > 

Prof.  J.  P.  Lesley, 

State  Geologist : 

Sir  ; — Herewith  I submit  mj  report  on  work  done  in  the 
Gr-eene  and  Wasliington  district  during  1875. 

Field-work  was  prosecuted  from  the  beginning  of  May,  un- 
til the  close  of  November. 

Throughout  the  season  Mr.  I.  C.  White  was  my  aid.  I can- 
not commend  him  too  highly  for  the  diligence  and  fidelity  with 
which  he  labored.  The  frequent  references  to  him  in  the  re- 
port will  attest,  that  he  exhibited  no  small  degree  of  skill  and 
judgment  in  his  work. 

Very  respectfully  yours, 

Touv  T,  Steyexsox. 
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GREENE  AND  WASHINGTON  DISTRICT. 


PAET  I. 

SURFACE  GEOLOGY, 


Chapter  I. 

General  Physical  Features  of  the  District. 

The  Greene  and  Washington  district  included  Greene  and 
W ashington  counties,  and  such  portions  of  Allegheny  and  Bea- 
ver as  lie  south  from  the  Ohio  river.  It  occupies  the  extreme 
south-west  corner  of  the  State,  and  is  hounded  by  the  West 
Virginia  line,  and  the  Ohio  and  Monongahela  rivers.  The  total 
area  is  not  far  from  1,800  square  miles. 

Hill  and  Vcdlcy  Surface. 

The  surface  is  much  diversified,  and  the  character  of  the 
topography  hears  a close  relation  to  the  character  of  the  rocks. 
In  Greene  county,  along  the  river,  the  hills  are  usually  abrupt ; 
but  above  the  bluffs,  which  seem  so  forbidding,  fhere  is  a fine 
rolling  country,  whose  slopes  are  gentle  enough  to  admit  of 
advantageous  cultivation.  Here  the  surface  rocks  for  the  most 
part  belong  to  the  Upper  Coal  series.  As  one  recedes  from  the 
river,  and  comes  into  the  region  of  the  Upper  Barrens,  he  finds 
a change.  The  broad  vallej'S  and  glades  so  common  near  the 
river  disappear,  the  valleys  become  narrower,  while  the  hills 
are  less  frequently  rounded,  and  are  apt  to  assume  the  form  of 
“ hog-backs.”  Still  in  the  northern  and  central  portions  of  the 
county,  where  the  upper  barrens  contain  only  limestones,  shales 
and  soft  sandstones,  there  is  a tendency  to  repeat  the  conditions 
observed  along  the  river  line ; so  that  along  Buff’s  creek  and 
Upper  Ten-Mile,  as  well  as  on  the  main  forks  of  the  latter 
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stream,  the  hills  are  often  rounded,  and  the  valleys  are  not 
quite  so  wide  and  fertile.  But  in  the  south  and  south-western 
portions  of  the  county,  where  the  prevailing  rocks  of  the  series 
are  hard  sandstones,  the  limestones  and  shales  being  almost 
Avholly  Avanting,  the  character  is  altogether  changed.  Along 
Dunkard  creek,  above  the  line  of  Dunkard  toAvnship,  the  val- 
ley is  narroAV,  and  the  hills  are  steep;  and  this  condition  be- 
comes more  marked  toAvard  the  head  of  the  stream.  Beyond 
that,  on  Fish  creek,  the  Avalkq-s  are  almost  mere  gorges,  Avhile 
the  enclosing  hills  are  so  abrupt  that,  in  many  places,  to  scale 
them  is  a matter  of  no  slight  difficulty.  Yet  here  the  general 
surface  is  by  no  means  so  harsh  as  one  folloAving  the  creek  roads 
Avould  be  apt  to  suppose.  Erosion  has  cut  doAvn  many  and  deep 
Audleys  or  gorges,  and  all  this  cutting  seems  like  so  much  AA-aste, 
for  the  Auilleys  are  rarely  Avide  enough  to  admit  of  cultiAmtion. 
But,  above  the  Avails  of  these  ravines,  there  is  a line  country 
Avith  slopes  not  exceedingly  steep,  and  Avith  a general  config- 
uration resend)! ing  that  of  the  best  portions  of  the  county. 
This  is  due  clearly  to  the  resistance  of  the  upper  sandstoires, 
Avhich  have  yielded  little  to  the  secondary  erosion,  so  that  al- 
though the  vallej’S  are  narroAv,  and  their  Avails  clifr-like,  yet 
this  draAvback  is  fully  compensated  l)y  the  larger  amount  of 
land  available  for  farming  ])urposes  on  the  upland. 

In  Washington  county  tlie  surface  is  rolling,  and,  except  in 
the  south-western  portion,  Avhere  the  Upper  Barrens  become 
hard  and  sandy,  Avbile  the  limestones  diminish,  it  is  seldom 
rugo'ed.  The  Audleys  made  by  the  seAmral  streams  are  for  the 
most  part  broad,  and  some  of  them  are  v^ery  beautiful.  Those 
along  Chai’tiers,  the  north  fork  of  Ten-lMile,  Raccoon  and  Buf- 
falo creeks,  are  especially  Avorthy  of  notice  in  this  connection. 
Harshness  of  outline  is  almost  AAvanting  in  this  county,- and  in 
most  of  the  toAvnshi]is  the  land  can  be  cultiAuated  AAnthout  fear 
of  much  loss  by  Avashing  of  the  soil. 

In  Allegheny  county  the  surface  is  deeply  cut,  and  the 
streams,  as  they  approach  the  riA^er,  have  Avorn  their  valleys  so 
dee])ly,  that  the  hills  adjoining  tlicin  appear  quite  as  bluff,  in 
man}"  instances,  as  those  bordering  on  the  river  itself.  At  the 
same  time  the  A’alleys  are  Amry  broad,  and  the  hills,  being  com- 
posed of  the  yielding  rocks  of  the  LoAver  Barrens,  have  broken 
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down  so  readily  tliat,  although  they  frequently  rise  from  two 
to  four  hundred  feet  above  the  valleys,  tliey  show'  little  harsh- 
ness of  outline.  This  condition  changes  somewhat  in  the 
north-western  part  near  Beaver  county,  wdiere  the  rocks  of  the 
Low'er  Barren  become  harder,  and  the  slopes  of  the  hills  be- 
come steeper.  Exceptins:  in  this  portion,  and  that  immediately 
facing  tire  river,  the  hills  are  rarely  too  steep  to  admit  of  suc- 
cessful cultivation.  In  Beaver,  the  character  of  the  surface  is 
similar  to  that  in  Allegheny,  except  that,  owung  to  the  greater 
hardness  of  the  low'er  barren  rocks,  the  country  is  rather  more 
abrupt. 

Water  Sheds. 

The  drainage  system  of  this  district  is  somewdiat  complex, 
ow'ing  to  the  peculiarity  of  shape.  Topograph icallj^  the  nar- 
row strip  of  West  Virginia,  knowm  as  the  Ohio  Panhandle,  be- 
longs here;  for  nearly  all  the  streams  tlow'ing  across  it  to  the 
Ohio  river  take  their  rise  in  either  Greene  or  AVashington 
county.  The  area  is,  therefore,  only  a tongue,  wuth  the  river 
on  three  sides.  In  Greene  county  there  is  little  difficulty  in 
tracing  the  divide  betw'een  the  streams  flowung  to  the  Alonon- 
gahela  and  those  flowung  to  the  Ohio ; hut  in  AVashington, 
where  the  streams  flowing  northw'ard  to  the  Ohio  have  their 
origin,  the  divides  become  quite  complex,  and  the  tributaries 
to  the  several  streams  dovetail  in  the  most  perplexing  manner. 

The  principal  streams  entering  the  Alonongahela  river  are 
Bunkard,  in  southern  Greene;  Ten-AIile,  on  the  line  hetw'een 
Greene  and  AAmshington  ; Pigeon,  in  AVashington  ; and  Peters, 
in  Allegheny  county.  The  first  is  a large  creek  rising  in  the 
highland  of  south-Avestern  Greene,  and  folloAving  an  irregular 
course  eastAvard,  sometimes  in  Pennsylvania,  at  others  in  AVest 
V^irginia.  The  fall  of  the  bed  is  not  great,  as  Ioav  dams  are 
sufficient  to  throAv  the  Avater  back  for  miles.  Ten-AIile  is  by 
far  the  most  important  stream  entering  the  Alonongahela  from 
the  Avest,  and  is  formed  by  the  union  of  the  Aorth  and  South 
forks  at  Clarksville,  about  three  miles  from  the  river.  The 
South  fork  drains  tlie  greater  part  of  Greene  county,  and  is  a 
bold  rapid  stream,  beginning  near  RogersA'ille  in  Centre  tOAvn- 
ship,  at  the  junction  of  Gray’s  and  APCourtnej' ’s  forks.  The 
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latter  is  the  more  important,  and  rises  in  the  hio’hlands  already 
referred  to.  In  that  region  the  surface  is  only  partially  cleared, 
so  that  Y'ater  from  rainfall  does  not  evaporate  or  flow  off  as 
rapidly  as  in  those  sections  where  the  clearing  is  more  nearly 
complete  ; so  that  this  stream  always  carries  a very  considerable 
body  of  water,  and  is  the  chief  source  of  supply  for  South  Ten- 
ALile.  Gray’s  fork  rises  in  the  north-western  part  of  the  county, 
and  carries  much  water,  thougli  much  less  than  the  other,  as 
the  country  along  its  whole  course  is  pretty  well  cleared.  In 
rranklin  township  the  creek  is  increased  by  the  addition  of 
Brown’s  fork  above  AVaynesburg,  which  rises  at  the  north  near 
the  AA^ashington  county  line.  Before  reaching  Clarksville  it 
is  farther  increased  by  the  accession  of  Buff’s  creek  and  several 
other  considerable  streams  from  the  north.  The  tributaries 
from  the  south,  with  the  exception  of  Smith’s  creek  entering 
near  AVaynesburg,  are  insignificant,  as  the  drainage  area  on 
that  side  is  very  small. 

The  high  dividing  ridge  between  the  ISTortliand  South  forks 
of  Ten-Alile  forms  the  boundary  between  Greene  and  AA^asli- 
ington  counties  for  a long  distance,  and  the  IVorth  fork,  rising 
in  Alorris  township,  drains  the  most  of  the  southern  tier  of 
townships.  Though  the  area  is  much  smaller  than  that  of  the 
other  fork,  yet  this  stream  is  large  and  carries  little  less  water 
than  the  South  fork.  The  other  streams  referred  to,  Pigeon 
and  Peter’s  creeks,  have  comparatively  small  drainage  areas, 
and  are  of  slight  importance,  compared  with  those  already  de- 
scribed. 

The  chief  streams  entering  the  Ohio  at  the  north  side  of  the 
district  are  Chartiers  and  Paceoon  creeks.  The  former  rises 
in  the  south  central  portion  of  AVashington  county,  and  flows 
irregularly  northward  through  AVashington  and  Allegheny 
counties  to  the  Ohio,  which  it  reaches  at  a short  distance  below 
Allegheny  Oity.  The  principal  tributarj^  in  AA^asbingtoh  is 
the  hTortli  fork,  which  enters  it  about  midway  between  Oan- 
nonsburg  and  the  county  line.  In  Allegheny  it  is  increased 
by  Pobeson’s  run,  along  which  the  Panhandle  railroad  passes 
west  from  Alansfield.  It  is  a strong  and  constant  stream,  drain- 
ing a long  but  narrow  area.  Paccoon  creek  rises  in  the  western 
part  of  AVashington  county  and  flows  northward  to  the  river 
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throu2:li  "Wasliino-ton  and  Beaver  counties.  In  'Washino-ton 
county  it  has  no  important  tributaries,  and  in  Beaver  the  largest 
are  Traverse  and  Service  creeks.  The  drainage  area  is  extensive 
and  extremely  irregular  in  outline.  The  creek  carries  much 
water  and  is  rapid. 

The  streams  entering  the  Ohio  on  the  west  side  of  the  dis- 
trict are,  for  the  most  part,  small.  In  northern  "Washington, 
Cross  creek  and  Harman’s  creek  (the  latter  being  followed  by 
the  Panhandle  railroad)  are  of  some  importance.  Buffalo  creek 
is  larger  than  either  of  those,  and  drains  the  west  central  portion 
of  Washington  county.  But  the  most  important  stream  is 
Wheeling  creek,  which  is  formed  just  beyond  the  State  line  by 
the  union  of  several  large  creeks  rising  within  Greene  and 
Washington  counties.  The  Dunkard  fork  of  "Wheeling  results 
from  the  union  of  two  forks  at  Ej'erson’s  station,  in  Greene 
county.  Both  of  these  rise  in  the  highlands  of  south-western 
Greene,  close  to  the  head- waters  of  Ten-Mile  and  Dunkard. 
The  drainage  area  includes  Aleppo,  and  most  of  Jackson  and 
Bichhill  townships.  Hunter’s  fork,  the  other  of  the  main  trib- 
utaries, forms  the  western  portion  of  the  boundary  line  between 
"Washington  and  Greene  counties  ; the  head-waters  of  the  prin- 
cipal fork  are  close  to  those  of  the  Worth  fork  of  Ten  Mile, 
Avhile  the  many  tributary  streams  interlock  with  those  forming 
Buffalo  and  Ten-Mile  in  "Washington,  and  those  leading  into 
Gray’s  and  Brown’s  forks  of  Ten-Mile  in  Greene.  A small 
trihutarv  to  AVheeling  creek  rises  near  Wew  Alexandria  in 
Washington.  Except  near  their  sources,  these  streams  have 
not  a very  rapid  fall,  though  it  is  sufficient  to  make  them  use- 
ful as  power  when  there  is  enough  water.  The  last  creek  on 
this  side  is  Fish  creek,  which  rises  in  the  south-west  paid  of 
Greene  county,  near  AVheeling,  Ten-AIile  and  Dunkard,  and 
flows  across  Springhill  township  into  AA'est  A^irginia,  where  it 
crosses  the  Baltimore  and  Ohio  railroad  at  a short  distance  south 
from  Belton.  It  is  a very  rapid  stream,  and  in  some  places  has 
a fall  of  nearly  seventy-five  feet  per  mile. 

All  the  streams  are  liable  to  floods,  hut  especially  those  which 
rise  in  the  highlands  of  south-western  Greene,  as  they  fall  rap- 
idly for  some  distance  from  their  sources.  At  such  times  they 
carry  an  enormous  quantity  of  water,  which,  unfortunately  is 
■ apt  to  disappear  quite  as  suddenly  as  it  appears. 
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Soil. 

The  soil  varies  in  different  portions  of  the  district,  according 
to  the  character  of  the  rock  from  which  it  has  been  derived. 
Except  in  the  immediate  vicinity  of  the  river,  it  is  of  local 
origin,  so  that  even  where  poorest,  it  is  very  fair.  In  Greene 
county  it  becomes  somewhat  lean  at  the  south-Avest,  owing  to 
the  Avant  of  limestone  in  the  upper  rocks,  AAdiich  are  the  surface 
strata  there,  but  in  the  rest  of  the  county  it  is  excellent,  yield- 
ing good  crops  of  grain  and  fine  grass.  The  hills  are  usually 
steep  enough  to  render  loss  of  soil  by  AA^ashing  common  in  the 
spring,  Avhen  the  ground  has  been  freshly  broken  up  by  the 
|,)loAV.  For  this  reason  the  cliief  agricultural  employment  is 
Avool  raising,  Avhich  has  proA^ed  A^ery  profitable.  The  nature  of 
tlie  soil,  the  remarkable  frequency  of  excellent  springs  and 
the  evenness  of  tlie  climate  fit  this  county  admirably  for  the 
production  of  butter  and  cheese. 

In  AVasliingtou  county  the  soil  shoAvs  less  AUiriation  than  in 
Greene,  OAving  to  the  remarkable  development  of  the  lime- 
stones of  the  upper  barren  series,  as  AA^ell  as  to  the  fact  that  the 
Great  Limestone  of  the  upper  coal  series  is  a surface  rock  over  a 
large  iiortion  of  the  county.  Tlie  greater  regularity  of  the  sur- 
face also  aids  to  render  this  better  adapted  to  general  agricul- 
tural o})erations  than  is  Greene.  In  both  counties  the  sub-soil 
is  thick  and  ai)parently  inexhaustible,  though  in  AFashington 
it  is  clearly  stronger.  Grain  is  raised  successfully  in  the  latter 
county,  but  the  chief  business  is  that  of  raising  sheep  and  cat- 
tle. 

In  Allegheny  and  Leaver  counties  the  soil  is  hardly  equal  to 
that  of  Greene  and  AA^^ashiiigton.  The  preAmiling  rocks  are 
those  of  the  LoAver  Barrens  in  Aidiich  sandstones  and  shales  pre- 
dominate, Avhile  the  limestones  are  very  hard  and  do  not  yield 
readily  to  the  Aveather,  or  form  an}"  considerable  proportion  of 
the  soil.  Still  the  soil  is  A'ery  far  from  being  poor,  and  excel- 
lent crops  are  raised. 

I’rod  uctions. 

Throughout  this  district  the  principal  and  most  profitable 
employment  is  that  of  sheep-raising.  The  farmers  claim  that 
this  is  the  only  use  to  Avhich  their  land  can  be  put  AAdrich  Avill 
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give  a fair  return  for  the  capital  invested.  Yet,  at  the  rate  at 
which  wool  has  ruled  for  two  or  three  years  back,  this  business 
has  been  carried  on  at  a loss,  and  the  outlook  at  present  is  not 
encouraging.  I was  inforjued  by  intelligent  persons,  well  ac- 
quainted with  the  facts,  that,  during  the  past  two  years,  the 
wool  of  "Washino-ton  and  Greene  counties  has  been  sold  at  an 

o 

actual  loss  of  from  ten  to  fifteen  cents  per  pound.  The  trouble 
is  supposed  to  exist  in  the  constant  tinkering  of  the  tariff  on 
imported  wools,  and  the  consequent  uncertainty  in  the  market. 

The  wool  from  this  region  is  by  far  the  finest  in  the  coun- 
try, and  it  has  long  had  a national  reputation.  Quite  recently 
it  was  compared  with  selected  samples  of  the  finest  Australian 
wools  at  the  Agricultural  Department,  and  proved  to  be  vastly 
superior  to  them  in  equality.  AYithin  the  past  year  a number 
of  sheep  were  taken  from  AYashington  county  to  Australia  for 
the  purpose  of  improving  the  breed  in  that  country.  This  wool, 
however,  is  not  confined  to  AYashington  and  Greene  counties, 
for  equally  good  wool  is  raised  in  the  Ohio  Panhandle  of  AYest 
A^irginia,  in  Belmont,  Harrison,  Guernsey  and  Jefterson  coun- 
ties of  Ohio,  in  Allegheny  county  of  Pennsylvania,  and  in 
three  or  four  counties  of  AA^est  A'irginia,  directly  south  from 
this  district.  It  is  worthy  of  notice  that  the  limestones  of  the 
Upper  Barrens,  or  the  great  limestones  of  the  Upper  Coals,  occur 
in  all  these  counties.  Beyond  the  limits  of  these  limestones 
the  wool  seems  to  be  of  inferior  equality,  though  the  breed  of 
sheep  is  the  same.  Possibly  this  is  only  a coincidence,  hut  if 
it  he  so  it  is  a curious  one  in  view  of  the  fact  that  all  wool- 
raisers  regard  the  soil  as  having  a marked  influence  on  the 
character  of  the  wool. 

Agriculture. 

The  common  method  of  farming  in  this  district  can  hardly 
he  called  praiseworthy.  Xot  enough  is  done  toward  keeping 
up  the  soil ; deep  ploughing  is  far  from  being  the  rule,  and 
crops  are  extracted,  year  after  year,  from  a thin  layer  on  the  sur- 
face which  eventually  is  exhausted.  The  usual  extremes  of 
the  wheat  crop  now  are  eight  and  twelve  bushels  per  acre.  In 
AA'ashington  the  average  yield  is  somewhat  greater  than  in 
Greene.  Alore  attention  is  paid  to  keeping  up  the  soil  in  the 
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former  than  in  the  latter  county,  or  perhaps  a more  accurate 
way  of  putting  it  would  he  to  say,  that  there  is  less  indifter- 
ence  respecting  the  matter,  for  even  iiilYashington  there  seems 
to  he  little  care  about  it.  This  method  of  farming  must,  in 
the  end,  prove  ruinous,  and  its  efl’ects  are  seen  even  now  in  the 
smallness  of  the  average  crops.  A farmer  should  understand 
that  by  putting  a few  dollars  worth  of  fertilizers  on  each  acre 
annually,  he  does  not  add  so  much  to  the  cost  of  each  acre.  In- 
creased crops  repay  the  principal  with  usury.  The  unanimous 
testimony  of  judicious  farmers  is,  that  no  investment  made  in 
their  business  yields  so  large  and  so  prompt  returns  as  that  in 
fertilizers. 

As  alreany  intimated,  the  surface  in  this  district  is  more  or 
less  steep  and  permits  the  water  of  rainfall  to  run  ofl’  quickly 
so  that  in  cleared  places  the  vegetation  does  not  secure  proper 
benefit.  The  rainfall  is  irregular,  and  farmers  lose  a considei’- 
ahle  proportion  of  their  crops  by  unseasonable  dry  weather.  It 
seems  to  me  that  this  might  he  avoided  in  great  measure,  and 
that  too  at  no  serious  cost.  Throuoliout  the  district  the  hio-h- 

• O & 

est  hills  are  usuallj^  provided  with  strong  springs  which  flow 
constantly.  Indeed,  there  are  few  regions  more  highly  favored 
in  this  respect.  Much  of  this  water  could  he  utilized  for  irri- 
gation of  the  side  hills ; these  springs  could  he  turned  into 
reservoirs,  and  the  water  could  be  applied  to  the  fields  at  the 
proper  season.  The  amount  necessary  for  irrigation  here  is 
very  small,  as  hut  one  flooding  would  he  required  during  any 
season.  INIost  of  the  ditches  need  he  only  deep  furrows  made 
with  the  plow.  The  whole  expense  would  he  that  of  the  first 
year,  which,  as  already  stated,  would  he  very  small.  ]\Iany  of 
the  springs  high  up  in  the  hills  supply  water  sufficient  for  the 
irrigation  of  a hundred  acres,  even  were  there  no  rain  during 
the  whole  season. 

Avenues  to  Market. 

The  district  is  well  provided  with  means  of  access  to  market. 
The  Monongahela  and  Ohio  together  flow  on  all  sides  except 
the  south,  and  afford  an  outlet  to  those  portions  bordering  on 
them.  Allegheny  and  northern  Washington  have  excellent 
railroad  facilities  in  the  Panhandle  road,  which  sends  ofl’  a 
branch  from  Birmingham  up  the  Monongahela  river  for  nearly 
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thirty  miles,  and.  another  from  Mansfield  on  the  main  stem,  np 
Chartiers  creek  to  "Washington.  The  main  line  passes  through 
Allegheny  and  north-Tvestern  Washington.  The  Ilempfield 
railroad,  operated  by  the  Baltimore  and  Ohio  company,  extends 
from  W^ashington  to  AVheeling,  WWst  Va.,  and  opens  up  the 
■western  part  of  AYashington  county.  The  extension  of  this 
road  eastward  from  AA^ashington  to  the  river-is  partially  graded, 
hut  the  work  of  construction  has  been  discontinued  for  the 
present.  Greene  county  has  been  poorly  provided  Avith  outlets. 
The  Alonongahela  river  on  the  east,  sufficed  for  a large  part  of 
the  region,  but  it  is  difficult  of  access  for  the  interior  town- 
ships. The  Baltimore  and  Ohio  railroad  passes  through  AA^est 
Virginia,  very  near  the  western  hoiTiidary  of  Greene  county. 
Both  the  river  and  the  railroad  are  so  far  from  the  greater  por- 
tion of  the  county,  that  they  are  of  little  service  except  for  car- 
rying such  material  as  can  he  taken  long  distances  in  wagons 
without  loss.  During  1875,  a narrow  guage  railroad  from 
Wayneshurg  to  AA'ashington  Avas  begun,  and  the  construction 
was.  pushed  vigorously  until  Avinter  put  a stop  to  the  Avork.  If 
this  road  proA’e  a pecuniary  success,  it  will  he  extended  east 
and  west  through  Greene  county,  and  aaTII  afford  an  outlet  for 
the  central  j.iortion.  That  part  of  Beaver  county  Avhich  is  in- 
cluded Avithin  this  district,  has  no  outlet  except  the  Ohio 
I’Aer. 

OAving  to  the  slack-water  improA'ement,  the  Alonongahela 
riA^er  is  constantly  naA'igable  except  for  a short  time  during  the 
winter,  when  it  is  choked  with  ice.  In  years  of  prolonged 
drouth,  the  upper  pool,  that  nearest  to  the  State  line,  occasion- 
ally becomes  too  Ioaa^  to  permit  the  passage  of  steamboats,  but 
the  other  pools  are  rarely  impassable.  The  adAmntage  ol"  this 
improA’ement  is  almost  incalculable.  It  has  deA^eloped  the 
country  along  the  upper  part  of  the  river  eA'-en  more  than  could 
have  been  done  by  a railroad,  as  it  affords  cheap  traiAsportation 
for  the  coarser  agricultural  products,  and  it  has  giA^en  birth  to 
the  great  coal  enterprises  Avhieh  have  been  successfully  carried 
on  for  many  years.  AA'ithout  it  the  Alonongahela  Avould  be  no 
better  than  a broad  creek,  and  of  no  Amlue  for  transportation. 
This  is  its  condition  in  AAWst  Viro-inia. 

Unfortunatel}’  no  such  improA^ement  exists  on  the  Ohio,  and 
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that  great  stream,  which  formerly  was  a constant  outlet,  is  now 
useful  only  at  time  of  flood,  a period  so  uncertain,  that  no  busi- 
ness calculations  can  be  made  respecting  it.  Vast  quantities  of 
coal  accumulate  at  Pittsburg,  having  been  sent  down  the  Mo- 
nongahela  by  the  slack-water.  At  flood,  this  mass  is  hastily 
sent  down  the  river.  The  effect  of  this  condition  is  disaster  to 
the  coal  trade.  Xo  control  of  the  supply  can  be  maintained, 
and  owing  to  the  quantity  sent  down  at  each  flood,  the  market 
below  is  liable  to  be  temporarily  glutted,  and  prices  often  fall 
so  as  to  be  unremunerative  to  the  producers.  The  iron  trade 
is  also  injured,  though  not  to  the  same  extent,  as  iron  can  be 
shipped  by  rail.  But  were  the  river  constantly  navigable,  ore 
could  be  brought  much  more  cheaply  from  the  west,  and  the 
iron  could  be  shipped  by  water  at  much  lower  rates  than  by 
rail.  Slacking  the  Ohio  would  be  a costly  work,  but  it  will  be 
necessary  before  many  yeai’s  in  order  to  preserve  the  important 
interests  along  the  upper  portion  of  the  river. 
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CIIArTEIl  IT. 

Surface  Geology. 

Of  the  true  or  glacia]  drift,  no  direct  traces  occur  within  the 
district,  except  where,  as  along  the  Ohio  river  below  Allegdieny, 
and  especially  below  the  Beaver,  fragments  of  it  form  part  of 
the  river  terraces.  The  drift  of  this  region  belongs  to  a later 
time  and  is  either  local  in  its  origin  or  it  has  been  transported 
from  the  east  and  south  by  the  rivers. 

Terraces. 

Terraces  are  usually  well  defined  along  the  Ohio  and  Alle- 
gheny rivers  and  on  several  of  their  tributaries.  Ikleasurements 
were  mode  at  manv  localities  to  determine  their  relative  heights 
above  the  streams,  hut  sections  showing  their  structure  Avere 
ohtaijied  at  only  one  locality.  As  this  study  was  subsidiary  to 
other  matters,  no  coimected  investigation  of  the  phenomena 
was  made  and  the  obseiA^ations  are  sufficient  only  for  a skeleton 
statement. 

At  the  mouth  of  Bunkard  creek,  on  the  Monongahela,  about 
two  miles  from  the  AVest  Virginia  line,  the  terraces  are  very 
indistinct ; hut  at  180  or  190  feet  ahoA’e  the  stream,  there  is  one 
AAffiich  is  quite  Avell  inarked  and  can  he  traced  for  seA’eral  miles 
up  the  creek,  Avhere  at  some  localities  it  shows  a curious  con- 
glomerate consisting  of  small  pebbles  and  gravel,  Avith  some 
carbonaceous  matter,  the  AAffiole  cemented  by  oxide  of  iron.  At 
Greensboro’,  which  is  about  six  miles  from  the  State  line,  the 
terraces  are  AAdiolly  destroyed  in  outline  by  erosion,  hut  the 
rounded  and  polished  fragments  continue  in  sight  to  275  feet 
ahoA’e  the  river  bed ; thence  up  to  320  feet,  the  fragments  are 
rare,  hut  the  soil  is  a lUAmr  sand  covered  with  red  clay. 

BeloAV  Greensboro’,  terraces  are  seen  at  20,  180,  250  and  310 
feet  above  the  rlA’er  bed.  At  the  mouth  of  lYhiteley  creek,  the 
second  one  is  very  distinct ; and  it  can  he  traced  up  the  creek  to 
MapletOAvn,  Avhere  the  dark  conglomerate  is  seen.  Boiled  and 
polished  stones  are  of  large  size  and  frequent  occurrence  on  this 
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stream.  At  the  month  of  jMudclj  creek,  there  is  a fine  terrace 
at  260  feet  above  the  river,  which  is  continnons  along  the  creek 
to  beyond  Cai-michaels,  Avhere  it  forms  a handsome  plain  on 
which  that  village  stands.  The  soil  there,  at  somewhat  more 
than  three  miles  from  the  river,  is  sand  mixed  with  some  clay, 
and  contains  vast  numbers  of  rolled  aiid  polished  stones,  which 
are  exposed  by  the  plow  in  the  fields,  and  by  cuttings  in  the 
roads  leading  to  the  village.  The  deposit  of  sand  and  gravel 
is  from  fifteen  to  thirty  feet  deep,  the  thickness  having  been 
ascertained  from  the  statements  of  well  diggers.  A precisely 
similar  condition  prevails  on  Pumpkin  run,  which  enters  the 
river  at  Eice’s  landing,  three  or  four  miles  below  the  mouth  of 
Muddy  creek.  There  the  upper  terrace  on  the  river  hills  is  at  300 
feet  above  low  water  mark,  and  extends  back  for  about  two  miles 
and  a half,  being  crossed  near  its  edge  by  the  road  leading  from 
Carmichaels  to  Millsborough.  Tlie  fragments  are  numerous, 
polished  and  vary  in  diameter  from  one  inch  to  two  feet ; most 
of  them  are  oval,  and  they  had  all  been  subjected  to  much  wear 
before  they  were  finally  deposited. 

At  the  mouth  of  Ten -Mile  creek,  the  terraces  are  20,  185  and 
310  feet  above  the  river.  ISTo  pebbles  of  large  size  occur  on 
the  highest  shelf,  which  is  marked  only  by  the  sandy  soil  and 
the  distinctly  level  surface.  A still  higher  one  is  indicated  by 
some  knolls  rising  about  400  feet  above  low  ivater,  and  covered 
with  sand  mixed  with  heavy  ferruginous  clay.  'The  Carmi- 
chaels tefrace  is  missing  at  the  mouth  of  the  creek ; but  it  cer- 
tainly did  exist  there,  for  at  Clarksville  on  this  stream,  three 
miles  from  the  river’  rolled  fragments  mark  the  line  at  250  or 
260  feet  above  the  stream.  On  the  South  fork  of  Ten-iMile 
this  terrace  is  very  distinct.  At  Jetferson  there  is  a plain  pre- 
cisely similar  to  tliat  at  Carmichaels  and  on  the  same  level. 
At  Waynesburg  is  seen  the  peculiar  blackened  conglomerate 
already  mentioned  as  occurring  on  "VVliitely  and  Dunkard.  At 
Clinton,  on  the  same  stream,  the  conglomerate  was  found,  but 
the  terrace  could  not  be  traced  from  Waynesburg  to  that  lo- 
cality'. The  thickness  of  the  detrital  deposit  varies  from  five 
to  tw^enty'-five  feet. 

On  the  Aortli  fork  of'Ten-Mile,  the  terraces  cannot  be  traced 
so  as  to  determine  their  relations  to  those  on  the  river ; but 
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the  evidence  of  successive  halts  is  sufficiently  clear  as  far  up  as 
three  miles  above  the  village  of  Ten-Mile  in  AVashington  county. 
The  soil  on  these  terraces  is  altogether  local  in  its  origin,  and 
in  no  way  resembles  the  material  distributed  by  the  river. 

Below  the  mouth  of  Ten-AIile,  the  terraces  seen  at  that  lo- 
cality remain  in  sight  for  several  miles  and  on  a little  stream, 
entering  just  below  Brederick,  a fourth  one  is  reached  at  two 
miles  from  the  river,  having  an  elevation  of  410  feet.  This  is 
covered  by  sand  and  ferruginous  clay,  15  feet  thick  and  strati- 
fied, which  contains  a few  rolled  fragments.  On  both  sides  of 
the  river  at  Belvernon,  there  is  a handsome  terrace  whose  top 
is  now  180  feet  above  low  water  mark  ; but  it  has  suffered  bj' 
erosion  to  the  extent  of  not  less  than  ten  feet.  The  sand  in 
this  deposit  is  of  such  excellent  cpiality,  that  it  is  taken  out  ex- 
tensively for  use  in  the  manufacture  of  glass.  Opposite  Bel- 
veriron  two  excavations  exhibit  the  structure.  In  the  upper 
one  the  detailed  section  is  as  follows  ; 

1.  Alternations  of  fire-clay,  gravel  and  coarse  sand. 

with  fragments  of  varying  size ; the  whole 
containing  much  carbonaceous  matter  in  . 
streaks,  mostly  broken  coal ; very  ferrugin- 
ous towards  the  base,  -----  12 — 16  feet. 

2.  Sand,  fine  and  angular,  excellent  for  manufac- 

ture of  fine  window  and  mirror  glass ; con- 
faining  thin,  irregular  laj’ers  of  blue  plastic 
clay,  with  occasional  layers  of  conglomerate 
cemented  by  oxide  of  iron ; contains  also  nu- 
merous rounded  fragments  of  rock,  some  of 
• Ihem  being  of  large  size ; the  pebbles  are  lime- 
stone, sandstone  and  conglomerate.  The  lat- 
ter being  much  like  the  Great  Conglomerate,  16 — 22  “ 

3.  Coarse  sand  and  gravel,  with  many  small 

rounded  fragments  ; much  carbonaceous  mat- 
ter, coal  and  imperfect  lignite ; occasionally 
yields  large  fragments  of  trees.  This  is  often 
a ferruginous  conglomerate,  - - - 2 “ 

4.  Berruginous  sand,  frecpiently  conglomerate; 

contains  some  transported  fragments  of  con- 
siderable size, 2 — 4 “ 
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5.  Blue  plastic  clay, 0 — 4 feet. 

6.  Blue  laminated  shale  of  the  Lower  Barren  se- 

ries, “ 

The  plastic  clay,  hfo.  5,  is  evidently  derived  from  the  under- 
lying shale.  The  lower  excavation  was  visited  hy  Mr.  White, 
who  gives  the  folloAving,  as  the  section  there : 

1.  Clay,  containing  rounded  fragments,  lumps  of 

coal,  etc.,  - - - - - - - 10  feet. 

2.  Dark  sand,  used  for  moulding,  . - - - 7 “ 

3.  White  sand,  used  for  making  glass,  - - - 5 “ 

4.  Stratum  containing  rounded  fragments  and  many 

nodules  of  iron  ore,  - - - - - 1 

5.  Dark  sand,  .......  4 “ 

The  excavations  are  barely  half  a mile  apart,  so  that  it  is  clear 

that  the  deposit  is  subject  to  sudden  variations.  At  the  upper 
pit  it  is  from  40  to  45  feet  thick,  while  in  the  lower  one  it 
rarely  exceeds  35  feet.  The  same  terrace  is  on  the  opposite 
side  of  the  river  and  is  the  plain  on  which  Belvernon  is  built. 
The  sand  from  that  side  is  said  not  to  be  equal  to  that  obtained 
from  these  excavations. 

From  this  point  the  terraces  are  easily  followed  down  the 
river,  and  at  Monongahela  City  Mr.  White  made  the  following 
measurements ; 


Seventh  terrace,  - 

- 

- 480  feet  above  river. 

Sixth  terrace. 

- 

- 400 

ii  U 

Fifth  terrace. 

- 

- 340 

a u 

Fourth  terrace. 

- 

- 290 

if  u 

Third  terrace, 

- 

- 190 

a i' 

Second  terrace. 

- 

- 120 

a u 

First  terrace, 

- 

- 40 

a a 

Below  this  locality,  to  Pittsburg,  the  constant  terraces  are 
the  third  and  fourth.  The  latter  is  a marked  feature  on  both 
sides  of  the  river,  being  seen  at  Peter’s  creek,  Thompson’s  run, 
and  opposite  tlie  Allegheny  county  poor-house.  This  seems  to 
be  the  upper  limit  of  large  waterworn  fragments  along  the  lower 
portion  of  the  river,  and  all  the  shelves  above  are  covered  only 
by  sand  and  ferruginous  clay.  These  higher  terraces  are  frag- 
mentary, as  they  have  suffered  severely  from  ero^on. 
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At  the  mouth  of  Chartiers  creek,  below  Piltsburg,  there  are 
six  terraces,  the  highest  being  390  feet  above  the  river.  A 
similar  series  occurs  on  that  creek  at  the  mouth  of  IMiller’s 
creek.  A handsome  terrace  can  be  followed  on  Chartiers  from 
Cook’s  station  to  Bridgeville.  At  the  former  place  it  is  25  feet 
above  the  creek,  hut  at  the  latter  it  is  70  feet,  a difference  in  fall 
of  45  feet ; the  total  fall  of  the  creek  hetAveen  the  Cvo  points 
being  about  180  feet.  This  terrace,  or  the  one  immediately 
above  it,  forms  the  broad  shelf  on  Avhich  the  I’anhandle  rail- 
road runs  near  Grafton  station  The  general  structure  of  the 
country  along  the  upper  part  of  this  stream  shoAvs  that  the  ter- 
races reached  to  near  the  headAvaters,  and  ample  evidence  to 
this  effect  is  afforded  by  the  discoveiy  of  fragments  of  the  Mid- 
dle "Washington  Limestone  near  Cannonsburg,  in  AVashington 
county,  at  about  200  feet  above  the  present  leA^el  of  the  creek. 
These  came  from  the  south,  and  have  been  rounded  by  friction, 
and,  not  by  simple  Aveathering.  It  is  quite  true  that  fragments 
of  limestone  are  not  A^ery  satisfactory  proof,  for  in  Aveathering 
they  frequently  assume  the  form  of  AAmter-Avorn  fragments  ; but 
here  there  can  be  no  doubt,  since  the  hills  in  the  vicinity  of 
Cannonsburg,  and  nortliAvard,  are  all  far  too  Ioav  to  catch  this 
limestone. 

On  Montour’s  run  a similar  terrace  is  seen,  AA’hich  is  eA’en 
more  marked  than  that  on  Chartiers  creek.  It  is  traceable 
along  the  stream  for  several  miles  betAveen  Findlay  and  Horth 
Fayette  toAvnships  of  Alleghen}^  county,  and  falls  less  rapidly 
than  the  bed  of  the  run,  the  difference  being  about  35  feet  in 
four  miles.  It  shoAvs  many  rolled  and  Avater-Avorn  fragments, 
even  so  far  from  the  river  as  Findlay  tOAvnship.  BetAveen  Rob- 
inson and  Moon  tOAvnsbips  of  the  same  county  it  is  much  in- 
terrupted, and  the  attempt  to  determine  its  relation  to  tlie  river 
series  Avas  not  altogether  successful.  It  seems  to  be  connected 
Avith  the  one  occupying  the  third  place  in  the  list  already  giA^en. 

Back  of  MiddletoAvn,  on  the  Ohio,  a little  AAmy  beloAv  the 
mouth  of  Montour’s  run,  the  terraces  are  30,  200,  350  and  410 
feet  above  Ioav  AA'ater.  The  first  is  knoAvn  as  the  “ Second  Bot- 
tom,” and  is  very  rarely  reached  by  the  riA^er  at  high  Avater. 
On  it  is  the  village  of  MiddletoAvn.  The  second  has  lost  its 
outline  almost  Avholly,  and  is  recognized  onlj^  by  the  rolled  frag- 
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top  of  the  latter  is  reached  at  the  church  on  the  hill  directly 
back  of  the  village.  It  has  been  sadly  cut  up  by  erosion,  hut 
the  remaining  patches,  though  small,  are  numerous.  A deep 
ravine  separates  it  from  the  fourth,  -which  is  on  the  summit  of 
the  river  hills.  Standing  on  this,  one  sees  a broad  plain  sev- 
eral miles  wide,  north  and  south,  and  extending  back  from  the 
river,  on  both  sides,  to  low  hills  which  separate  it  from  the 
hio'her  land  in  the  interior.  On  this  highest  terrace  there  are 
no  polished  or  transported  fragments,  hut  the  sands  and  clays 
of  the  soil  hear  ample  testimony  to  its  origin.  On  the  third, 
rolled  stones  are  of  occasional  occurrence,  hut  are  not  numerous. 
The  second  is  rich  in  such  fragments,  and  as  might  naturally 
Ije  expected,  the  lowest  terrace  is  in  some  places  almost  paved 
with  them, 

Mr.  White  reports  that  in  I3eaver  county,  along  the  river 
line,  there  are  three  persistent  terraces  at  30,  60  to  80,  and  100 
to  120  feet  above  the  low  water  mark.  On  the  third  of  these 
Beaver  and  Georgetown  are  built,  and  Phillipstown  is  on  the 
second.  The  highest  line  of  water- worn  fragments  observed 
by  him  is  120  feet.  Along  Eaccoon  creek,  which 'flows  from 
IV ashington  through  Beaver  to  the  Ohio  river,  the  terraces  are 
well-marked  at  many  places.  At  Eew  Shetfield  there  is  one  at 
165,  and  another  at  180  feet  above  the  creek.  The  latter  mav 
be  continuous  with  one  that  I sa-\v  on  this  stream  in  Washing- 
ton county,  which  is  very  distinct  w’here  the  Pittsburg  and 
Steubenville  pike  crosses  the  creek.  The  second  and  third  ter- 
races of  Beaver  county  were  not  observed  along  the  Ohio  river 
front  of  Allegheny  county,  though  they  may  be  and  probably 
are  present  there.  That  line  was  not  closely  examined  with  a 
view  to  wmrking  out  these  relations. 

Satisfactory  exposures  of  the  escarpments  are  by  no  means 
so  numerous  as  one  hastily  passing  down  the  Monongahela 
might  suppose,  but  the  few  that  were  seen  are  sufficient  to  give 
a full  conception  of  their  nature.  At  Belvernon  the  detrital 
deposit  is  found  from  30  to  40  feet  thick,  and  resting  on  the 
shales  of  the  Lower  Barrens,  Avhich  form  thewmll  down  to  the 
lowest  shelf,  which  is  only  20  feet  above  the  river,  the  inter- 
mediate terraces  being  absent  there.  A precisely  similar  con- 
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dition  exists  opposite  Braddock’s  Fields.  At  Middletown,  on 
the  Ohio,  the  escarpment  of  the  third  terrace  shows  a thin  de- 
posit of  detritus  resting  on  the  Lower  Barren  rocks,  which 
form  the  slope  to  the  second.  At  every  locality  where  an  ex- 
posure occurred,  it  was  seen  that  the  terrace  is  merely  a shelf 
worn  out  of  the  strut  fied  rocks  on  lohich  the  river  has  spread  a thin 
layer  of  detritus.  From  the  bottom  of  this  layer  to  the  next 
shelf  below  there  is  a rocky  escarpment,  never  one  of  de- 
tritus. 

That  the  principal  terraces  do  not  indicate  all  the  line's  of 
halting  during  the  elevation  of  the  land,  or  the  deepening  of 
the  water-ways,  is  quite  evident,  for  the  total  number  of  benches 
is  nine,  of  which  only  five  can  be  traced.  As  recognized  along 
the  Monongahela,  the  series  may  he  grouped  as  follows : 


Fifth  terrace,  - 

- 400  to  450  feet  above  river, 

Fourth  terrace,  - 

- . 310  “ 320 

U 

Third  terrace,  - 

- 250  “ 280 

u 

44 

Second  terrace,  - 

- 180  “ 200 

u 

- 44 

First  terrace, 

- 20  “ 30 

u 

44 

The  highest  terrace  rarely  shows  any  water- worn  fragments 
of  considerable  size,  and  such  as  do  occur  have  been  transported 
for  only  short  distances.  The  fourth  terrace  shows  a similar 
condition,  except  that  the  transported  fragments  are  larger  and 
moi'e  numerous.  Yet  at  many  places  this  horizon  seems  to  he 
entirely  destitute  of  these  fragments.  At  each  of  these  levels 
the  river  sand  is  found  in  abundance,  and  is  usually  covered 
by  a stiff  ferruginous  clay,  containing  more  or  less  of  the  sand. 
The  effect  of  this  on  the  soil  has  long  been  noticed  by  many  of 
the  more  observing  farmers ; and  I have  frequently  been  asked 
to  explain  how  it  occurs  that,  in  Washington  county  the  river 
townships  have  along  their  eastern  border  a rather  poor  sandy 
soil,  while  in  the  interior  the  soil  is  a rich  loam ; and  this  too, 
when  the  great  limestones  which  render  the  interior  townships 
so  fertile  are  equally  well  exposed  along  the  river.  The  expla- 
nation is  quite  simple.  The  soil  along  the  river  border  is  de- 
rived from  the  coarse  sandy  material  of  the  mountain  region, 
whereas  that  of  the  interior  is  of  local  origin,  having  been  pro- 
duced by  disintegration  of  the  rocks  found  there  in  place. 
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On  the  third  terrace  rounded  fragments  become  numerous. 
They  have  been  referred  to  already  as  occurring  at  Greensboro’, 
as  'vvell  as  along  Muddy  creek  and  Ten-Mile.  They  are  found 
at  many  other  localities  farther  down  the  river.  This  was  evi- 
dently one  of  the  most  marked  of  all  the  halts ; for  connected 
with  it  are  the  terraces  extending  to  Carmichael’s  on  Muddy 
creek,  and  to  Jelferson  and  TCaynesburg  on  Ten-Mile.  It  is 
persistent  down  the  river,  being  tlie  one  seen  opposite  Brad- 
dock’s  Fields  and  on  Thompson’s  run.  And  it  is  evidently  as- 
sociated with  one  at  the  mouth  of  Chartier,  on  the  Ohio. 

The  second  terrace  marks  an  equally  important  horizon.  It 
can  be  traced  dowm  the  river  without  difficulty  from  the  mouth 
of  Dunkard  creek  to  below  the  mouth  of  the  Allegheny.  With 
it  are  connected  the  main  terraces  of  Dunkard,  Peters’  creek, 
Chartiers’,  and  most  probably  those  of  Montour’s  run  and  Rac- 
coon creek.  The  sections  showing  its  character,  as  exposed  at 
Belvernon,  exhibit  the  variable  structure  of  the  detrital  de- 
posit. The  transported  fragments  found  at  this  level  are  much 
larger  than  those  seen  at  any  either  above  or  below  it.  At  Bel- 
vernon ‘one  mass  of  conglomerate  is  4 by  2 bj^  1 foot.  And 
there  are  many  others  two-thirds  as  large.  At  the  mouth  of 
Ten-klile,  as  well  as  at  many  numerous  other  localities  along 
the  upper  part  of  the  river,  fragments  weighing  from  150  to 
300  pounds  are  of  very  frerpient  occurrence.  Farther  down,  as 
might  be  expected,  the  fragments  become  smaller,  and  below 
Ihttsburg  there  are  more  of  them,  for  the  material  from  the 
Allegheny  is  there  added.  Along  the  Monongahela  the  frag- 
ments are,  in  great  measure,  derived  from  the  Mahoning,  the 
Great  Conglomerate  and  the  sandstone,  which  those  of  us,  who 
have  w'orked  in  the  southern  portion  of  the  coal-field,  have 
been  accustomed  to  call  Tionesta.*  It  is  probable  that  the  grea- 
ter part  of  tliese  came  down  Cheat  river  from  the  mountains, 
though  some  of  the  Coal  Measure  rocks  may  easily  have  come 
down  the  Tygart's  Valley  fork  of  the  IMonongahela,  or  have 
been  brought  by  the  streams  of  southern  Fayette  county  in  this 
State.  There  is  a total  absence  of  metamorphic  rocks,  though 
some  pieces  of  the  Tionesta  are  much  like  quartzite.  Below 
Pittsburg  tbe  rocks  represented  in  the  terraces  are  very  different, 


* This  is  the  Piedmont  Sandstone  of  Maryland. — [J.  P.  L.] 
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for  there  one  finds  not  only  Upper  and  Lower  Carhoniferous,  hut 
also  the  drift  materials,  granites,  gneiss  and  schists,  together 
with  jaspery  conglomerates.  The  latter  are  usually  small,  and 
seldom  exceed  six  inches  in  diameter.  This  commingling  ex- 
tends, at  Middletown,  to  more  than  200  feet  above  the  river. 
At  the  mouth  of  the  Beaver  tlie  composition  of  the  terrace 
material  changes  very  greatly.  Above  that  the  finer  gravel 
predominates,  hut  at  the  mouth  of  that  river  the  coarser  ma- 
terial at  once  preponderates,  and  the  drift  fragments  are  more 
numerous  than  those  of  rocks  found  in  ydace  along  the  rivers. 
This  condition  continues  along  the  Ohio  at'  least  as  far  as 
AVheeling,  the  material  meanwhile  growing  coarser.  "Whether 
the  great  gravel  terrace  at  and  above  AVheeling  is  the  same 
with  that  at  tlie  mouth  of  the  Beaver,  I am  unable  to  say,  as 
the  line  has  never  been  studied  out. 

Ancient  lliver  Beds. 

In  Ohio,  it  has  been  ascertained  by  actual  horing:>,  that  the 
Ohio  and  other  rivers,  once  flowed  at  a much  lower  level  than 
now,  and  that  the  old  valleys  are  filled  to  a considerable  extent 
with  debris.  At  Steubenville  the  Ohio  flows  on  a bed  of  gravel 
not  far  from  2.50  feet  thick  ; and  at  Belleair,  below  AVheeling, 
the  bottom  of  the  gravel  was  not  reached  in  sinking  for  the  piers 
of  the  Great  Bridge  at  that  place.  Information  of  this  kind  is 
utterly  wanting  along  the  Ujiper  Alonongalrela,  for  no  borings 
have  been  made  on  the  lower  terrace.  Petty  changes  in  the 
course  of  the  river  have  occurred  at  difi'erent  times,  such  as  the 
one  at  Belvernon,  which  took  place  immediately  after  the  date 
of  the  second  terrace  there.  But  these  are  utterly  insignifi- 
cant. There  is  no  evidence  in  the  structure  of  the  whole 
country  that  the  river  ever  floAved  along  a line  lying  Avest  from 
its  present  course,  for  the  old  tributary  channels  of  Dunkard, 
noAV  occupied  by  Dunkard,  AA'hiteljp  Muddy,  Ten-AIile  and 
other  -important  streams  are  sejAarated  by  Ioav  ridges  of  hills 
AAdiich  ahvajs  did  separate  them.  AVhat  the  condition  on  the 
east  side  of  the  river  may  he,  I am  not  pre[)ared  to  say,  hut 
a glance  over  the  Avhole  region  shoAvs  no  evidence  of  any  de- 
pression through  AAdiich  the  stream  might  have  fi.OAved  at  any 
previous  time.  At  all  events  it  is  cpiite  clear  that  the  river 


20  Iv. 


REPORT  OF  PROGRESS.  STEVENSON,  1875. 


nevei’  flowed  along  its  present  line  above  the  mouth  of  the 
Youghiogheny  river,  at  a loAver  level  than  it  does  iioav.  Along 
the  river  from  Fairmount,  in  AVest  A'irginia,  to  Elizabeth,  the 
stratified  rocks  are  frecpiently  seen  in  the  bed  of  the  stream  at 
low  water,  though  the  exposures  are  most  common  above  the 
mouth  of  Ten- Aide  creek. 

Date  of  Erosion. 

The  relations  of  the  terraces  on  the  tributaries  to  those  along 
the  river  aftbrd  some  means  of  determining  the  time  when  the 
erosion  was  begun,  which  has  given  so  varied  a character  to 
the  topography  of  this  district.  The  whole  of  this  erosion  was 
produced  hy  running  water.  Its  extent  may  be  imagined  when 
one  sees  the  high  points  like  Turkey  knob  and  the  cluster  sur- 
rounding it  in  Greene  county,  Krepp’s  knob  near  Brownsville, 
and  several  almost  equally  high  hills  south-east  from  AV"ash- 
ino-ton,  all  of  which  rise  from  100  to  250  feet  above  the  neig-h- 
boring  hills,  and  contain  outliers  of  strata,  which  originally 
overspread  the  whole  region,  and  therefore  reached  to  still 
greater  elevations  on  the  crests^  of  the  anticlinals  ;■  for  these 
knobs  are  in  no  case  near  their  crests  or  axes.  Looking  at  these 
high  points,  projecting  so  far  above  the  surrounding  country, 
it  may  seem  to  the  casual  observer,  almost  ridiculous  to  assert 
that  in  all  probability  the  whole  region  was  covi’eed  with  water 
at  a comparatively  recent  period.  Yet  the  thick  coating  of 
debris,  the  regular  arrangement  of  what  can  be  no  other  than 
shingle,  which  is  constantly  seen  on  even  the  highest  places, 
lead  directly  to  the  conclusion  that  the  highest  terrace  mark,s 
only  a stage  in  the  withdrawal  of  the  water  which  had  previ- 
ously covered  the  whole  surface. 

During  this  first  stage,  no  doubt,  much  of  the  erosion  to 
which  is  due  the  absence  of  the  higher  rocks  over  a large  por-  ■ 
tion  of  the  country  was  performed ; but  by  far  the  greater  part 
of  the  earlier  erosion  dates  to  the  time  when  the  river  rested  at 
the  second  level — that  between  180  and  200  feet.  AA^hen  the 
river  had  passed  this,  the  valleys  of  Dunkard,  Ten-AIile,  Char- 
tier’s  Alontour’s  and  Baccoon  had  all  been  outlined,  and  the 
hills  which  now  border  them  and  are  crowned  by  rounded  sum- 
mits had  somewhat  of  their  present  shape.  Since  that  time  • 
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tlie  erosive  process  has  been  confined  to  widening  tlie  valleys  or 
rounding  ofi:' the  summits  of  the  hills,  all  of  which  had  been 
formed  or  shaped  before. 

If  these  terraces  belong  to  the  terrace  epoch,  as  they  undoubt- 
edly do,  then  Ave  must  regard  all  this  erosion  as  subsequent  to 
the  Champlain  period.*  Each  terrace  is  a shelf  AAuth  a thin  layer 
of  detritus  resting  on  the  stratified  rocks,  Avhich  form  by  far 
the  greater  portion  of  the  escarpment.  This  certainly  appears 
to  be  the  case  as  far  as  my  present  information  goes  ; but  it  is 
quite  possible  that  the  ivork  to  be  done  during  the  coming  sea- 
son in  Fayette,  Westmoreland  and  the  northern  part  of  Alle- 
gheny, may  disclose  facts  leading  to  a different  .conclusion. 
The  evidence  of  the  filled  channel  of  the  Ohio  seems  to  conflict 
Avith  the  conclusion  just  reached,  for  it  appears  hardly  possible 
that  the  Ohio  could  have  floAved  at  200  feet  beloAv  its  present 
IcA^el,  on  the  Avest  side  of  the  district,  Avithout  inducing  (?xten- 
siA^e  erosion,  on  that  side,  anterior  to  the  Champlain.  Eespect- 
ing  the  phenomena  there  I have  no  information,  as  the  Ohio 
is  at  some  distance  Avest  from  the  Pennsylvania  line,  and  time* 
could  not  be  afforded  during  the  past  season  for  making  any 
inA'estigations  outside  of  the  district  aside  from  those  Avhich 
had  a direct  bearing  on  the  economic  geologjn  At  the  same 
time,  all  the  evidence  along  the  Mojiongahela  clearly  points  to 
the  conclusion  that  the  valleys  there  are  of  comparatively  re- 
cent origin.  The  terraces,  of  the  tributary  streams  shoAV  a .reg- 
ular slope  from  the  head-Avaters  to  the  corresponding  terraces 

* Unless  we  prefer  to  consider  the  erosion  of  the  present  terraces  to  have 
been  a rehandling  of  the  side-walls  of  valleys  which  had  been  previously  ex- 
cavated to  nearly  their  present  size.  The  subject  is  surrounded  with  difficul- 
ties of  both  a mechanical  and  a geological  kind.  It  is  granted  on  all  hands 
that  since  the  close  of  the  coal  era  no  Middle  Secondary  or  Tertiaiy  deposits 
have  been  made  upon  our  €oal  Fields;  for  even  the  most  compreliensive 
erosion  could  hardly  fail  to  spare  some  scattered  relics  of  such  formations 
had  any  existed.  The  Coal  Measures  must  therefore  have  remained  through 
Middle  Secondary  and  Tertiary  ages  exposed  to  surface  erosion ; and  we  can 
point  to  no  consequence  of  such  erosion  except  our  valleys.  But  valleys 
eroded  through  horizontal  deposits  of  alternate  sandstone,  shale,  Ac.  must 
necessarilj'^  be  terraced  at  all  stages  of  their  excaA'ation,  and  irresi^ective  of 
any  changes  in  the  amount  of  flowing  water  or  general  rate  of  erosion.  To 
conclude  that  our  valleys,  as  valleys,  are  of  recent  creation  we  must  premise 
that  no  rain  fell  from  the  beginning  of  the  Permian  to  the  close  of  the  Pleio- 
cene  age. — [J.  P.  L.] 
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along  the  river,  which  is  precisely  analogous  to  the  slope  in  the 
present  beds  of  those  streams,  though  as  would  he  expected,  the 
fall  in  the  old  channels  is  less  abrupt  than  in  those  now  used.* 

Quarternary  Fossils. 

Animal  remains  belonging  to  tins  epoch  are  very  rare.  In 
Mt.  I'leasant  township,  Washington  county,  the  tooth  of  a 
mastodon  was  found,  which  is  now  in  the  collection  of  Wash- 
ington and  Jefferson  college.  It  was  obtained  on  the  high  di- 
viding ridge  between  Raccoon  and  Chartier’s  creeks.  Ro  other 
remains  are  known  to  have  been  found  within  the  district ; but 
within  the  past  year,  numerous  fragments  of  teeth  and  hones 
of  mastodon  were  discovered  in  the  river  bank,  at  the  junction 
of  the  Allegheny  and  Monongahela  rivers,  which  are  now  in 
tlie  collection  of  the  Pittsburg  high  school.  Bits  of  wood, 
usually  more  or  less  carbonized,  occur  occasionally  in  the  sands 
at  Belvernon  and  other  localities,  where  the  terrace  sands  have 
been  worked,  but  no  good  s[)ecimens  have  come  under  my  ob- 
servation. 


* There  is  a oonfessed  difficulty  in  explaining  the  slope  of  terrace  lines. — 
(In  the  supposition  of  a submerged  continent,  emerging  by  stages,  terraces 
should  have  no  slope,  but  be  absolutely  horizontal.  Also  on  the  su23position 
of  glacial  lakes,  terraces  should  be  horizontal,  like  those  of  Glen  Roy  in  Scot- 
land. On  the  su2)2:)osition  of  i:)eriodical  eras  of  extra  flood-waters  in  a dimin- 
ishing series,  no  conceivable  volume  of  water  would  suffice  for  an  oireration 
of  more  than  a few  days  at  any  of  the  higher  levels ; and  the  power  of  des- 
cending floods  is  so  great  thatvaSt  cubical  blocks  of  the  lower  Coal  Measure 
sandstones  and  conglomerates  would  have  been  stranded  along  all  the  val- 
le}'  sides  at  high  flood  mark.  On  the  sui^i^osition  that  the  terraces  represent 
side  relics  of  the  valley  bed  in  successive  ages,  a date  must  be  assigned  for  the 
uppermost  terrace  far  back  in  Middle  Secondary  times,  and  dates  for  the  other 
terraces  less  and  less  remote.  Any  sujtpiosition  that  all  tlie  terraces  be- 
long to  one  geological  age,  and  that  one  the  most  recent,  involves  the  idea  of 
a re-filling  and  re-excavating  of  the  valleys  in  connection  with  glacial  phe- 
nomena, to  discuss  which  intelligently  we  have  yet  too  little  information. — 
[J.  P.  L.] 


PAET  II. 


SYSTE^IATIC  GEOLOGY  OF  THE  DISTRICT. 


Chapter  III. 

The  Stratijied  Rocks. 

The  stratified  rocks  found  in  this  district  belong,  in  all  cases, 
to  the  Coal  Measures.  In  oil-borings  the  Conglomerate  and  the 
Lower  Cai’boniferous  have  been  reached,  but  these  in  no  instance 
come  to  the  surface. 

Classification. 

In  the  description  ot  the  Coal  Measures,  the  most  convenient 
classification  is  that  adopted  by  the  Professors  Rogers  and  their 
assistants  on  the  surveys  of  Pennsylvania  and  Virginia.  It  is 
applicable  throughout  the  whole  bituminous  trough  west  from 
the  'Allegheny  mountains. 

In  this  district  the  Lower  Productive  Coed,  Series,  from  the 
Conglomerate  up  to  the  Mahoning  Sandstone,  occurs  only  in 
the  north-western  portion  along  the  Ohio  river  and  its  tribu- 
taries in  Beaver  county.  As  exposed  here,  it  contains  the 
Upper  and  Lower  Freeport  and  Kittanning  Coals  ; lower  beds 
not  coming  to  the  surface.  Resting  on  this  is  the  Lower  Bar- 
ren Series  which,  reaching  to  the  base  of  the  Pittsburg  Coed,  is 
partially  exposed  along  the  IMonongahela  and  Upper  Ohio 
rivers,  as  well  as  at  various  localities  in  Washington  and  Alle- 
gheny counties,  but  is  seen  in  its  full  extent  only  in  Beaver. 
It  contains  several  thin  coals  and  some  uncertain  deposits  of 
lean  iron  ore,  but  its  economical  interest  is  very  small.  The 
Upper  Coed  Productive  Series  from  the  Pittsburg  Coed  to  the 
VCeLynesburg  Seinelstone  inclusive,  is  finely  exposed  in  a large 
part  of  the  district.  It  barely  crosses  into  Beaver  county, 
where  only  small  outliers  of  it  are  found  on  top  of  the  high- 
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est  hills.  In  this  series  are  five  very  persistent  heels  of  coal,, 
and  an  enormous  mass  of  limestone.  Each  of  the  coals  is 
•workable  over  a greater  or  less  area.  The  last  division  is 
the  U'p'per  Barren  /S'eri'e^,  wl  lich  includes  all  the  rocks  above  the 
Waynesburg  Sandstone.  It  contains  a number  of  variable  coals, 
only  one  of  which  ever  attains  to  any  considerahle  importance. 
The  limestones  are  numerous,  and  in  some  localities  are  of  ex- 
traordinary thickness.  This  series  covers  the  greater  portion 
of  Washington  and  Greene  counties,  and  occasional  outliers  of 
its  lower  members  are  seen  in  Allegheny  county.  In  its  great- 
est development  it  is  found  only  in  Greene. 

The  total  thickness  of  strata  in  Greene  county,  including  all 
from  the  highest  in  the  Upper  Barren  Series,  to  the  lowest 
pierced  in  the  oil-horings  on  Dunkard  creek,  is  not  far  from 
2,800  feet.  This  fact,  ascertained  only  with  great  labor,  and 
the  exercise  of  the  utmost  patience  in  tying  together  fragmen- 
tary sections,  induces  me  to  entertain  much  respect  for  the  in- 
genuity and  skill  of  M’Kinley,  who,  forty  years  ago,  announced 
that  the  pile  of  rocks  in  Greene  county  is  nearly  3,000  feet 
thick.  Those  who  are  aware  of  the  difficulty  encountered  in 
the  attempt  to  work  out  the  Upper  Barrens  even  now,  when 
the  country  is  comparatively  speaking  thickly  settled,  and 
roads  form  a close  network  over  the  surface,  cannot  fail  to  feel 
a certain  degree  of  astonishment  at  the  accuracy  of  M’Kinley’s 
statement.  That  was  made  at  a time  when  the  region  was  in 
great  part  unimproved,  when  roads  were  few,  and  when  geolo- 
gists were  without  the  convenient  instruments  now  regarded 
as  indispensable.  The  result  was  the  more  remarkable,  as  all 
attempts  to  obtain  detailed  sections  to  a distance  of  more  tha]i 
•500  feet  above  the  Waynesburg  Coal  had  proved  unsuccessful. 


FOLDS  IN  THE  STRATA. 
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CHAPTER  IV. 

FOLDS  IX  THE  STRATA. 

Five  Principctl  Anticlinal  Axes. 

The  plication  of  the  rocks  within  the  district  is  much  gi’eater 
than  was  suspected,  and  five  strong  axes  have  been  traced. 
"With  one  exception  these  become  more  abrupt  northward,  so 
that  in  that  direction  there  is  an  apparent  rise  of  the  whole 
series.  Their  general  trend  is  north  north-east ; but  they  are 
not  altogether  parallel,  nor  do  they  follow  straight  lines.  Fol- 
lowed southward  nearl}^  all  of  them  are  found  to  shift  their 
axes  occasionally,  the  sidethrow  being  toward  the  east.  In 
this  report  provisional  names  liave  been  applied  to  these  for 
eenvenience  of  description,  but  they  are  only  provisional,  as  in 
all  probability  these  axes  will  be  found  identical  with  others 
previously  described  from  the  more  northern  districts  of  the 
State.  Owing  to  the  Avant  of  accurately  leA^elled  lines  much 
difficulty  was  met  in  the  endeavor  to  trace  out  these  curves. 
The  only  dependence  was  the  barometer,  and  this  frequently 
indicated  a change  in  the  direction  of  the  dip  A\dien  no  change 
had  occurred ; the  rate  of  dip  being  usuall}^  so  small  that  a 
A^ery  slight  alteration  .in  atmospheric  conditions  is  often  suffi- 
cient to  destroy  the  value  of  the  results. 

Fayette  County  Anticlinal. 

The  anticlinal  axis  Avhich  makes  so  strong  a mark  across 
Fayette  county,  and  crosses  the  Iviskiminetas  beloAA^  East  Lib- 
erty, barely  escapes  the  south-eastern  corner  of  the  district,  and 
is  probably  the  same  Avitli  that  Avhich  passes  thi’ough  Morgan- 
tOAAm  in  IVest  Virginia,  at  a few  miles  south  from  the  State 
line. 

Wayncshurg  Anticlinal. 

The  first  Avell  defined  fold  at  the  south-east  is  the  AVaynes- 
burg,  so  called  because  it  passes  near  tliat  borough,  in  Greene 
county.  It  enters  AA^ashington,  on  the  Monongahela  river, 
about  a mile  and  a half  beloAv  Belvernon,  passes  through  Allen 
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township  half  a mile  west  from  Speer’s  mill,  and  through  West 
Bethlehem  township  near  Centreville,  where  it  brings  up  the 
Pittsburg  Coal.  It  crosses  the  Horth  fork  of  Ten-Mile  creek 
near  Hawkins’  mill,  and  enters  Morgan  toAvnship  in  Greene 
county.  In  this  township  it  crosses  Ruff’s  creek  about  a mile 
below  iMartinsburg,  and  enters  Franklin  township,  where  it 
crosses  the  South  fork  of  Ten-Mile  below  Hodyshurg,  and  Smith 
creek  near  the  brick  school  house.  If  this  course  were  main- 
tained the  axis  should  cross  Dunkard  creek  near  the  western 
limit  of  "Wayne  township,  hut  no  axis  is  found  there.  In  the 
interval  exposures  are  so  rare  and  unsatisfactory  that  tracing 
is  altogether  out  of  the  question.  It  is  probable  that  near  the 
southern  boundary  of  Franklin  township  it  is  thrown  off  to 
the  east,  for  a well  marked  anticlinal  was  found  at  Blacksville 
on  Dunkard,  near  the  eastern  iDorder  of  AVayne  township.  This 
is  the  place  where  the  synclinal  east  from  this  axis  should  have 
crossed  the  creek.  It  is  quite  evident  that  the  fold  disappears 
soon  after  entering  AFest  Virginia. 

Lisbon  Synclinal. 

The  synclinal  east  from  this  axis  enters  Greene  county^near 
the  mouth  of  Muddy  creek  in  Cumberland  township.  It  passes 
nearl}"  a mile  south-east  from  Carmichaels;  then,  through  Greene 
toAvnship,  and  crosses  Whiteley  creek  near  the  eastern  border 
of  Whiteley  toAvnship ; there  it  is  evidently  thrown  eastward, 
for  it  reaches  Dunkard  creek  at  a little  Avay  east  from  the  bor- 
der of  Wayne  toivnship,  not  far  heloiv  Blacksville.  The  pre- 
cise line  of  this  axis  is  ascertained  with  some  difficulty,  as  along 
it  there  occur  some  subordinate  anticlinals,  Amry  narrow  but 
quite  sharp,  one  of  Avhich  is  distinctly  marked  on  Glade  run 
near  Carmichaels. 

The  extremes  of  the  anticlinal  axes  already  mentioned  are 
Avell  exhibited  on  the  hlonongahela  riAmr  by  means  of  the  Pitts- 
burg Coal.  Thus,  at  the  mouth  of  Cheat  riA^er,  near  the  crest 
of  the  Fa3mtte  count}’  axis,  that  coal  is  370  feet  above  Ioav 
AA'ater  mark ; ten  miles  heloAv  Greensboro’,  at  the  bottom  of 
the  sjmclinal,  it  is  185  feet  below  that  mark ; AAdiile  below  Bel- 
A’ernon  on  the  crest  of  the  Wayneshurg  axis,  it  is  180  feet  above 
the  rVer.  The  flattening  of  the  Wayneshurg  axis  is  nicely 
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sliowu  l)y  comparison  of  tlie  levels  at  Belvernon  and  'Waynes- 
l)nrg,  each  place  being  veiy  near  tlie  crest  of  the  anticlinal. 
Below  Belvernon  the  Pittshurg  is  seen  at  an  elevation  of  about 
900  feet  above  tide-Avater ; AAdiereas,  at  a short  distance  heloAV 
"WRyneshiirg,  on  Ten-Mile  creek,  the  'SVayneshurg  is  barely  940 
feet  above  tide  leA^el.  The  interval  hetAveen  these  coals  in  this 
neighborhood  is  not  far  from  .360  feet,  so  that  the  flattening 
sontliAA-ard  from  Belvernon  to  AVaynesbnrg  is  not  far  from  300 
feet.  From  the  summit  of  the  Fayette  axis  to  the  bottom  of 
the  trough  there  is  an  average  dip  of  110  feet  per  mile,  while 
from  the  bottom  of  the  trough  to  the  crest  of  the  AVayneshurg 
axis  the  aA^erage  is  barely  70  feet,  in  an  east  south-east  direc- 
tion. 

1 1 'a yneshiirg  Synci ina  1. 

The  AA’est  slope  of  the  AVaynesburg  axis  is  short  and  not  \^ery 
abrupt,  being  barely  four  miles  long,  and  haAung  a dip  of  little 
more  than  fifty  feet  per  mile.  The  synclinal,  like  that  east 
from  the  same  axis,  occasionally  exhibits  a subordinate  anti- 
clinal. Thus,  at  Alonongahela  City  there  is  cpiite  a sharp  fold, 
and  the  coal  above  the  city  is  at  the  same  elevation  as  at  Hous- 
ton’s station  about  tAvo  miles  heloAv.  The  synclinal  may  he 
reo'arded  as  enterino;  the  district  alono-  the  line  of  the  subordi- 
nate  axis  at  Alonongahela  City  ; AAdience,  crossing  through  Car- 
roll,  FalloAvfield  and  Somerset  tOA\mships,  AAdiere  it  is  closely 
folloAA’ed  by  the  channel  of  Pigeon  creek,  it  passes  a little  east 
from  Bentleysville  and  enters  AVest  Bethlehem,  where  it  crosses 
the  Xorth  fork  of  Ten-AIile  creek  near  Zollarsville.  Bejmnd 
that  localit}’  it  becomes  A’eiy  shalloAV  and  is  traced  Avitli  diffi- 
culty. In  Greene  county  it  crosses  Buff  ’s  creek  near  the  east- 
ern line  of  AA'ashington  tOAvnship,  Ten-AIile  near  the  mouth  of 
BrOAvn’s  Fork,  and  Dunkard  not  far  from  Dent  post  office  in 
AVayne  township.  It  is  so  shalloAV  at  each  of  these  places  that 
its  existence  AA^as  ascertained  only  by  means  of  leveled  lines. 

Pin-hook  Anticlinal. 

Tlie  course  of  the  second  anticlinal  in  AA^ashington  and  the 
interior  of  Allegheiy^  county,  has  been  compiled  chiefly  from. 
Air.  A\"hite’s  ohseiwations,  and  I apply  to  it  the  name  by  which 
it  is  designated  in  his  notes.  He  terms  it  the  Pin-hook  Axis, 
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from  a locality  in  Am  well  township  of  the  former  county.  It 
enters  this  district  just  below  Braddock’s  station  in  Mifflin 
toAvnship  of  Allegheny  county,  and  follows  a straight  line 
passing  near  the  head  of  Pine  run  into  Jefferson  township  ; 
thence,  through  the  north-western  corner  of  that  township  it 
was  traced  into  SnoAvden,  Avhere  it  crosses  both  Lick  run  and 
Piney  fork  at  about  two*'  miles  ahoA^e  the  junction  of  those 
streams.  It  enters  AVashington  county  at  the  north-west  cor- 
ner of  ITnion  tOAAUiship,  and  passes  through  the  south-east  cor- 
ner of  Peters’  toAAmship  near  Thomas’  saw-mill ; thence  it  des- 
cribes almost  a straiglit  line  to  the  southern  portion  of  IN’otting- 
ham  tOAAmship,  AAdiere  it  crosses  Mingo  creek  near  Air.  Leyda’s 
residence.  As  it  enters  Somerset  tOAAUiship  it  seems  to  he  sud- 
denly throAAm  castAA^ard,  for  it  is  seen  crossing  the  ISTorth  fork 
of  Pigeon  creek  near  school  Imuse  ISTo.  7,  fully  one  mile  out  of 
its  course.  Ao  other  deflection  occurs  in  tliis  county.  The 
crest  crosses  the  South  fork  at  Pigeon  creek  near  A^anceAulle 
and  the  National  road  inAkest  Bethlehem,  about  four  and  one- 
half  miles  Avest  from  llillshorough.  In  Amwell  toAAmship  it 
passes  north  from  Pin-hook,  or  Pleasant  Amalie}’',  and  directly 
through  the  village  of  Amity,  reaching  Ten-Mile  creek  on  the 
line  of  Alorris  tOA\mship.  As  it  enters  Greene  count}'  the 
course  is  again  throAvn  eastAA'ard,  and  the  axis  appears  in  Akasli- 
ington  tOAvnship  of  tliat  county  as  an  obscure  ajiticlinal,. cros- 
sing Ruff's  creek  ahoA’-ethe  store  ; in  Franklin,  crossing  BrOAvn’s 
fork  near  Rees’  mill ; in  Centre,  Gray’s  fork  at  Clinton  ; and  it 
is  probably  the  insignificant  fold  observed  just  Avest  from  Jol- 
leytoAvn  on  Dunkard  creek. 

AA^ant  of  absolute  leAmls  prevents  me  from  giAung  any  definite 
statement  respecting  the  rate  at  Avhich  this  anticlinal  increases 
in  height  northAA'ard.  And  for  the  same  reason  it  has  been 
found  impossible  to  make  fully  satisfactory  comparisons  of  the 
riAmr  sections  Avith  those  obtained  in  the  interior.  But  an  ap- 
proximation can  he  made  at  seA^eral  localities.  The  flattening 
soutliAvard,  taking  the  coals  as  the  basis,  is  very  great.  At 
Pin-hook  the  Wajjnesbiirg  is  20  feet  above  the  stream,  while 
at  the  crossing  of  Ten-AIile,  the  Washington  is  at  the  same 
distance  aboAm  the  creek.  The  latter  locality  is  about  60  feet 
loAver  than  the  former,  and  the  interval  hetAveea  the  coals  is 
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about  140  feet,  so  tliat  the  flattening,  in  a distance  of  less  than 
seven  miles,  is  not  far  from  200  feet.  Taking  the  coals  as  a 
base,  the  height  of  the  wave  in  Greene  county  is  about  25  feet 
on  Dunkarcl,  and  40  feet  on  Gray’s  fork;  in  "Washington 
county  it  is  80  feet  on  Ten-Mile,  260  feet  at  Pin-hook,  300  feet 
at  Peters’  creek ; and  in  Allegheny  county  340  feet  at  Brad- 
dock’s  station. 

Nineveh  Synclinal. 

The  synclinal  north-west  from  this  axis  is  traceable  only  with 
extreme  difliculty  in  its  northern  extension.  It  crosses  the 
Monongahela  river  near  Six-mile  ferry,  but  thence  into  Wash- 
ington county  its  line  cannot  be  made  out  with  any  degree  of 
certainty.  It  enters  North  Strabane  township,  Washington 
county,  at  its  north-eastern  corner,  and  passes  out  of  it  near 
Clokeysville  into  South  Strabane  township.  It  crosses  the 
National  road  a little  east  from  the  village  of  Martinsburg,  and 
enters  Morris  township  near  the  point  where  Aniwell,  Morris 
and  Franklin  join.  In  Morris  it  passes  almost  directly  through 
Prosperity.  Ilei-e  it  is  thrown  eastward  to  coincide  with  the 
deflection  of  the  Pin-hook  anticlinal,  and  enters  Greene  county 
about  two  miles  east  from  its  true  line.  In  that  county  it 
crosses  Brown’s  fork  of  Ten-Mile  about  half  a mile  north  from 
Ninevah  ; Gray’s  fork  about  a mile  east  from  Graysville ; the 
Dunkard  fork  of  South  Wheeling  at  the  south-east  corner  of 
Bichhill  township ; the  Aleppo  fork  of  the  same  stream  near 
the  line  of  Aleppo  and  Springhill  townshijD ; and  passes  into 
West  Virginia  at  the  extreme  south-west  corner  of  the  State. 
From  North  Strabane  township,  AV^ashington  county,  this 
trough  is  very  distinct  and  is  traceable  without  difliculty. 

PeteSs  Creek  Anticlinal.. 

South-east  from  the  Pin-hook  axis  there  is  another  of  equal 
height,  which  barely  enters  the  district.  Measurements  along 
the  river  show  that  at  the  mouth  of  Peter’s  creek  the  Pittsburg 
Coal  is  350  feet  above  Ioav  water  mark,  and  that  to  the  north 
and  south  the  rocks  are  dipping  away  from  this  place.  This  axis 
can  be  traced  from  the  mouth  of  Peter’s  creek,  through  Jeffer- 
son township,  quite  to  the  line  of  ANashington  county,  but  no 
farther.  In  that  county,  the  Pin-hook  axis  overrides  it.  The 
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trougli  between  tbis  and  the  Pin-hook,  crosses  the  river  near 
the  northern  boundary  of  J efferson  township,  Allegheny  county 
and  reaches  the  hVashington  county  line  near  the  mouth  of 
Lick  run. 

Washington  Anticlinal. 

The  third  important  anticlinal  is  the  YVashington,  so  named 
because  it  passes  within  a short  distance  west  from  that  borough 
in  APashington  county.  It  is  exceedingly  important  and  is 
well  marked  in  Allegheny,  AVashington  and  Greene  counties. 
It  enters  the  district  near  Temperanceville  on  the  Ohio  river; 
j)asses  a little  south-east  from  Bowerhill  station  in  Scott  town- 
ship, Allegljeny  county  ; crosses  the  Chartiers  railroad  near  blas- 
ting’s station  in  South  Payette  township  of  the  same  county, 
and  touches  the  same  railroad  near  Ewingsville  and  Cannons- 
burg  in  AA^ashington  comity.  It  crosses  the  Ilempfield  rail- 
road at  Chartiers  creek,  about  a mile  west  from  AYasliington  ; 
thence  southwardly  it  is  found  passing  through  the  south-east 
corner  of  Bntfalo  township,  and  through  East  Finley  near  the 
village  of  that  name.  It  enters  Greene  county  a little  abpve  the 
mouth  of  Owens’  run  in  Eichbill  township,  and  crosses  South- 
AA^heeling  creek  barely  half  a mile  below  the  mouth  of  Crab- 
apple.  Beyond  that  it  soon  passes  into  AA’’est  A^irgihia.  At 
the  Ohio  river  this  axis  lifts  the  Pittsburg  Coal  to  about  400 
feet  above  low  water  mark.  At  the  extreme  south-western 
point  wliere  it  was  seen  the  axis  is  still  strong,  and  the  esti- 
mated height  of  the  Avave  is  nearly  200  feet.  It  brings  up  the 
Pittsburg  Coal  on  Chartiers  creek  in  AYashington  county,  and 
the  Waynesburg  on  South  AA'heeling  in  Greene,  as  AA^ell  as  on 
Hunter’s  fork  betAveen  the  tAvo  counties.  Its  economical  im- 
portance therefore  is  A’cry  great. 

Kineveli  Synclinal. 

The  chief  source  of  difficult}'  in  ti'acing  the  synclinal  betAveen 
the  AYashington  and  Pin-hook  anticlinals  is  its  boat  shape. 
PolloAved  north Avard  it  rapidly  grows  shallow,  until  in  Alle- 
gheny county  the  bai’onieter  is  of  little  service  in  the  attempt 
to  trace  it.  Indeed,  if  the  barometer  can  be  trusted,  there  are 
numerous  slight  folds  in  this  portion  of  the  trough,  and  I am 
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much  inclined  to  believe-  that  at  no  great  distance  north  from 
the  Ohio  I’iver,  in  Allegheny  county,  these  two  axes  will  be 
found  united,  the  resulting  fold  occupying  the  line  of  the  trough 
in  this  district. 

Mansfield  Synclinal. 

The  north-western  slope  of  the  AVashington  axis  is  short, 
barely  three  miles.  The  synclinal  crosses  the  Pan-handle  rail- 
road at  IManstield  in  Allegheny  county,  and  becomes  very  in- 
distinct where  it  reaches  the  river  near  Ximick's  station.  In 
Washington  county  it  crosses  Miller’s  run  in  Cecil  township 
below  Venice;  the  AVest  fork  of  Chartiers  creek  in  Chartiers 
township  at  Connellsville ; the  TIerapfield  railroad  about  one 
mile  west  from  the  eastern  line  of  Butfalo  township ; Robin- 
son’s fork  iuAAVst  Finley  about  three  miles  below  the  vil- 
lage of  Good  Intent  ; and  thence  soon  passes  into  AA'est  A"ir- 
ginia.  It  is  exceedingly  shallow  everj'where,  and  along  the 
AVest  fork  of  Chai'tiers  is  not  suthcient  to  carry  the  Pittsburg 
Coal  under. 

Claysville  Anticlinal. 

At  a short  distance  farther  Avest  there  is  another  anticlinal, 
Avhich  I have  named  the  ClaySA-ille.  It  cannot  be  traced  through 
Allegheny  county,  but  seems  to  be  the  same  with  an  obscure 
axis  observed  on  the  Ohio  river  at  AVood’s  run  below  Allegheny 
City.  In  AA'ashington  count}',  it  crosses  the  AVest  fork  of  Char- 
tiers creek  just  above  the  line  of  Alt.  I’leasant  tOAvnship  ; Brush 
run  at  a short  distance  west  from  the  line  of  Canton  tOAvnship  ; 
Buffalo  creek  about  balf  a mile  below  TaylorstOAvn,  and  the 
Ilempfield  railroad  near  Claysville.  Beyond  the  railroad  it  could 
not  be  identified.  The  trough  Avest  from  it  crosses  Buffalo 
creek  about  a mile  from  the  AVest  A^irginia  line,  and  can  be 
traced  nortliAA-ard  to  the  northern  line  of  IIopeAvell  township, 
Avhere  it  is  seen  passing  near  the  A'illage  of  AVest  Aliddletou ; 
beyond  that  it  becomes  obscure. 

I haA'e  said  that  this  anticlinal  and  its  trough  cannot  be  traced 
through  Allegheny  county.  A more  accurate  statement  AA'Ould 
haA’e  been  that  they  become  exceedingly  indistinct,  OAving  to 
the  fact  that  they  lose  their  indiAuduality  and  are  merged  into 
the  Bulger  anticlinal,  at  the  Avest.  The  crest  of  the  ClavsA'ille 
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axis  crosses  tlie  Pan-liaiidle  railroad  near  Hays’  station,  and 
continues  northward,  passing  near  the  village  of  Eemington 
on  the  Pittsburg  and  Steubenville  road,  and  thence  to  the  river 
which  it  reaches  in  the  vicinity  of  "Wood’s  run.  But  the  syn 
clinal  has  practically  disappeared,  and  in  its  stead  there  is  a 
flattenino'  which  continues  foT  several  miles. 

Bulger  Anticlinal. 

At  Bui  O’er  station  on  the  Panhandle  railroad  there  is  a well- 
marked  anticlinal,  the  same  with  that  already  referred  to  as 
overriding  the  Claysville  axis  in  Allegheny  county.  South- 
ward from  the  railroad  it  rapidly  disappears,  and  at  a distance 
of  ten  miles  it  is  wanting.  Were  this  axis  persistent  south- 
ward, it  should  be  cut  by  Cross  creek  near  Patterson’s  mill,  but 
there,  and  for  the  whole  distance  to  the  West  Virginia  line, 
the  rocks  are  dipping  to  the  south-east ; and  they  continue  to 
do  so  until  the  point  is  reached  where  the  West  Middletown 
synclinal  crosses  the  creek.  Horthward,  in  Washington  county, 
it  is  difficult  to  make  out  this  axis,  and  in  Allegheny  it  does 
not  exist. 

It  is  however  sufficiently  evident  from  the  observations  of 
hir.  White  in  Beaver  county  that  this,  like  the  other  axes, 
has  been  shifted  eastward  in  its  southern  course,  for  he  finds 
there  a gentle  fold  extending  from  the  Ohio  river  to  the  Wash- 
ington county  line.  The  shifting  is  about  three  miles,  which 
is  rather  more  than  in  the  case  of  any  of  the  other  axes.  In 
Beaver,  the  Bulger  anticlinal  enters  the  county  near  the  mouth 
of  Logstown  run  on  the  Ohio  river ; crosses  Raccoon  creek  near 
Independence  ; Big  Traverse  creek  not  far  from  its  mouth,  and 
reaches  Washington  county  about  three  miles  east  from  Frank- 
fort. Throughout  it  is  very  obscure. 

Burgettstoion  Synclinal. 

The  trough  west  from  this  is  extremely  shallow,  and  is  said 
by  Mr.  AVhite  to  enter  Beaver  near  Hog  Island  on  the  Ohio,  to 
cross  Raccoon  below  the  mouth  of  Tramp  run,  Big  Traverse 
near  Keifer’s  mill,  and  to  reach  the  Washington  county  at 
Frankfort.  It  is  very  obscure  in  Beaver  ; and  in  Washington 
cannot  be  traced  near  the  Beaver  line.  Like  the  axis,  it  is  evi- 
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dently  shifted  to  the  east,  and  is  -well-marked  at  the  railroad, 
which  it  crosses  at  Burgettstown,  four  miles  west  from  Bulger. 
This  trough  disappears  southward,  and  cannot  he  found  in  the 
southern  part  of  Smith  township,  nor  in  Cross  Creek  township. 

Five  Main  Synclinah. 

There  are  then  in  this  district  five  troughs : 

The  first,  between  the  Fayette  and  Waynesburg  axes. 

The  second,  between  the  AVaynesburg  and  Pin-hook  axes. 

The  third,  between  the  Pin-hook  and  Washington  axes. 

The  fourth,  between  the  AYashington  and  Claysvilleaxes,  and 

The  fifth,  lying  north-west  from  the  Claysville  axis. 

The  fifth  includes  the  Bulger  axis  ivhich  lies  hut  little  aivay 
from  the  line  of  the  synclinal.  It  is  not  unlikely  that  the  north- 
western boundary  of  this  trough  is  the  anticlinal  which  crosses 
the  Ohio  at  Brown’s  island ; hut  it  has  not  been  recognized 
within  the  district.  Of  these  troughs  the  first  and  fifth  are 
wide  hut  the  others  are  quite  narrow. 


3— II. 
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. CHAPTER  V. 

The  Upper  Barren  Series. 

Though  it  is  hy  no  means  improbable  that,  in  the  high  ridge 
forming  part  of  ^Monongalia,  Marion  and  Wetzel  counties  in 
West  Virginia,  there  may  be  found  rocks  belonging  to  a higher 
horizon  in  this  series  than  auy  thus  far  observed  in  Pennsyl- 
vaiiia,  yet  it  is  quite  certain  that  the  series  as  a whole  is  much 
better  exhibited  in  this  district  than  in  any  portion  of  West 
Virginia,  since  we  fiud  here  a greater  number  of  limestones ; 
whereas  in  West  Virginia  the  prevailing  rocks  are  sandstones; 
limestones  being  almost  wanting,  except  in  the  southern  portion 
of  the  Ohio  Panhandle. 

As  has  been  already  stated,  the  surface  rocks  in  the  larger 
part  of  Washington  and  Greene  counties  belong  to  the  Upper 
Barren  series.  Of  these  the  sandstones  and  shales,  and  fre- 
Ciuently  even  the  limestones,  yield  so  readily  to  atmospheric 
agents  that  the  unatfected  portions  become  deeply  buried  un- 
der debris,  and  the  geologist  is  not  merely  often,  but  almost 
constantly  ^lerplexed  to  determine  his  horizon.  In  Greene 
county,  where  the  series  shows  its  greatest  development,  the  ex- 
treme poverty  of  exposures  is  not  the  only  obstacle.  It  was 
soon  ascertained  that,  owing  to  excessive  variation  in  the  char- 
acter of  the  rocks,  the  section  obtained  in  northern  Greene  was 
of  little  service  in  the  southern  portion  of  the  county  ; while 
in  AVashington  the  dilference  from  the  Greene  county  section 
wafe  so  remarkable  that  at  first  it  seemed  impossible  to  recon- 
cile the  evident  contradictions.  Careful  tracing,  however, 
showed  that  these  contradictions  were  only  apparent  and  not 
real,  and -that  the  difficulty  arose  in  part  from  the  fact  that  the 
strata  pa}'  no  heed  to  parallelism,  and  in  part  from  great  changes 
in  structure  of  the  rocks  themselves. 

Two  Groups. 

The  mass  of  rock  in  this  series  is  so  great  that,  for  conven- 
ience, I have  thought  Avell  to  divide  it  into  two  groups,  of 
which  the  line  of  separation  naturally  falls  at  the  great  lime- 
stone termed  in  this  report  the  “ Upper  AVashington.”  The 
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lower  portion,  wliicli  may  be  designated  tlie  Washington 
County  Group,  extends  from  the  top  of  tlie  Waynesburg  Sand- 
stone to  that  limestone,  and  varies  in  thickness  from  about  450 
feet  in  tlie  southern  portion  of  the  district,  to  little  more  than 
150  feet  at  the  north.  Though  thicker  in  Greene,  it  is  vastly 
more  important  in  AVashington.  The  upper  portion  of  the 
series,  which  may  he  known  as  the  Greene  County  Group,  in- 
cludes all  the  rocks  above  the  Upper  AVashington  Limestone, 
and  has  an  extreme  thickness  of  not  far  from  800  feet.  It  is 
satisfactorily  exposed  only  in  Greene  ; for  though  it  has  a con- 
siderable thickness  in  AYashington,  yet  the  horizons  in  the  two 
counties  cannot  always  he  identiiied  with  certainty. 

I.  Greene  County  Group. 

The  section  which  I have  used  as  typical  of  this  group,  is 
that  obtained  in  Centre  township  of  Greene  county.  In  it  the 
limestones  are  better  shown  than  in  any  of  the  other  sections, 
and  their  relations  are  well  exhibited.  It  is  as  follows : 


Rocks.  Thickness  in  feet. 

1.  Concealed 80' 

2.  Limestone (XIV)  fragments. 

3.  Reddish  shale 80' 

4.  Limestone (XIII)  4' 

5.  Sandstone 50' 

6.  Limestone ; (XII)  10' 

7.  Sandstone  and  shale 80' 

8.  Limestone (XI)  2'  6" 

9.  Argillaceous  shale 12' 

10.  Sandstone 30' 

11.  Nineveh  Coal  Bed 1'  8" 

12.  Sandstone 36' 

13.  Bituminous  shale 1' 

14.  Limestone (X)  2'  6" 

15.  Sandstone,  shaly,  massive,  (Fish  Creek) . 100' 

16.  Dunlcard  Coal  Bed 1'  6" 

17.  Limestone  (IX&.)  3' 

18.  Sandstone  and  shale 30' 

19.  Limestone (IX  a.)  6' — 15' 

20.  Sandy  shale 70' 

21.  Lime.stone (VIII)  2' — 5' 

22.  Coal,  Local  Bed 1'  8" 

23.  Sandstone 19' — 30' 

24.  Limestone (VII)  2'  6" 

25.  Sandstone ; 31' 

26.  Shale  and  iron  ore 10' 

27.  Upper  Washington  limestone.* (VI) 
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In  the  extreme  south-western  portion  of  Greene  county,  the 
difference  from  the  typical  section  is  so  great  that  the  succes- 
sion must  he  given  in  detail.  It  is  well  shown  on  Fish  creek, 
as  follows ; 


Ijpclt?.  Thickness  In  feet. 

1.  Concealed 80' 

2.  Limestone (XIV)  4' 

3.  Shale 25' 

4.  Bituminous  shale 2' 

5.  Shale 30' 

6.  Sandstone  (Gilmore) 30' 

7.  Shale., 20' 

8.  Limestone (XIII?)  1' 

9.  Sandstone  and  shale 255' 

10.  Nineveh  coal  bed , 2'  6" 

11.  Sandstone  and  shale 30' 

12.  Limestone (X)  6' 

13.  Sandstone  (Fish  Creek) 40' 

14.  Coal  bed blossom. 

15.  Shale  or  sandstone 45' 

IG.  Limestone 1' 

17.  Sandstone* 20' 

18.  Ferruginous  shale. 10' 

19.  Dmikard  coal  bed 10" 

20.  Shale 3' 

21.  Sandstone 10' 

22.  Shale,  mostly  argillaceous . 60' 

23.  Coal  bed ■ 1' 

24.  Shale  and  sandstone 45' 

25.  Coal  bed 8" 

26.  Upper  W^ashington  limestone  ? — 


The  exposures  in  Pennsylvania  end  with  ISTo.  22,  and  the 
Test  of  the  section  was  obtained  in  West  Virginia,  The  top 
of  the  section  is  found  in  the  high  dividing  ridge  between  the 
waters  of  Fish,  Dunkard,  Ten-Mile  and  South  Wheeling  creeks, 
which  forms  jiart  of  Gilmore,  Springhill,  Jackson  and  Aleppo 
townships.  On  the  Dnnkard  side  of  the  divide,  the  section  is 
the  same  down  to  the  Dunkard  Coal,  but  below  that  the  differ- 
ence is  quite  marked,  as  may  be  seen  by  the  following  section 
obtained  at  a little  west  from  Jolley  town : 


Rocks. 

1.  Dunkard  Coal  Bed 


2.  Limestone ( IX  b. ) 

3.  Shale 

4.  Limestone (IX  a.) 


5.  Shale  anS  sandstone 

6.  Coal  Bed 

7.  Upper  Washington  limestone 


Thickness  In  feet. 
1'  3" 

2' 

25' 

1'  6" 

35' 

1' 
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Descending  from  the  highlands  north-eastwardly  along  M’- 
Courtney’s  fork  of  Ten-Mile  the  typical  section  is  obtained  ; 
north-Avestwardly  along  Dunkard  fork  of  South  Wheeling,  a 
section  nearly  allied  to  it  is  seen ; whereas  on  the  Aleppo  fork 
of  that  stream  heading  in  the  same  vicinity,  a wholly  different 
section  appears.  These  two  sections  will  he  found  in  the  des- 
criptions of  Richhill  and  Aleppo  townships  of  Greene  county. 

The  lower  strata  of  this  group  are  found  in  all  the  south- 
western townships  of  ashington  county,  but  the  higher  rocks 
occur  only  in  East  and  AMest  Finley.  There  the  sections  are  to 
be  obtained  on  the  ridges,  hut  the  localities  are  so  separated 
and  the  intervals  vary  so  widely,  that  it  is  almost  impossible 
to  make  out  the  section.  By  dovetailing  the  several  fragmen- 
tary sections  secured  in  these  townships,  the  following  has  been 
made  out  as  probably  quite  near  the  condition  ; 


Rocks. 

1.  Limestone ( — ) 

2.  Red  shale 

3.  Limestone (— ) 

4.  Sandstone 

5.  Limestone (X) 

6.  Concealed 

7.  Limestone ( — ) 

8.  -Sandstone  and  shale. 

9.  Coal  Bed -. 

10.  Shale 

11.  Limestone (VII?) 

12.  Sandstone 

13.  Limestone (VI) 


Thickness  In  feet. 
6' 

50' 

6' 

50' 

6' 

50' 

5' 

40' 

1'  6" 

5' 

2' 

20' 


Diminution  in  Thickness  Northioanl. 


In  this  series,  the  intervals  between  the  more  important  strata, 
shoAV  a constant  diminution  in  thickness  northivard  from  the 
southern  boundary  of  the  district.  For  this  reason,  although 
a much  greater  thickness  of  rocks  is  exposed  in  south-western 
Greene  and  along  Dunkard  creek,  yet  I feel  assured  that  the 
type  section  embraces  strata  belonging  to  as  high  a horizon  in 
the  series  as  any  represented  in  the  sections  obtained  on  either 
Dunkard  or  Fish  creek.  For  the  same  reason  it  is  quite  pos- 
sible that,  although  rve  may  find  a much  thicker  mass  of  rock 
in  this  series  in  AVest  Virginia,  the  Pennsylvania  section  may 
still  reach  a higher  horizon. 
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It  lias  been  found  impossible  to  reach  the  top  of  the  group 
anywhere ; the  nearest  approach  being  that  made  by  Mr.  "White, 
at  the  head  of  Aleppo  fork  of  South  Wheeling  creek,  where 
the  concealed  portion  is  60  feet.  Elsewhere  the  concealed  in- 
terval varies  from  80  to  300  feet. 

Limestone  XIV. 

Limestone  XIV  is  seen  only  on  the  ridge  in  northern  Centre 
township,  separating  Gray’s  and  Brown’s  forks  of  Ten-Mile, 
and  on  the  dividing  ridge  in  the  south-western  part  of  Greene 
county.  It  cannot  be  identified  in  Washington  county,  on  the 
ridge  in  Centre  township.  A line  of  limestone  fragments  oc- 
curs a little  way  east  from  Hopewell  church,  which  is  so  per- 
sistent that  I have  no  hesitation  in  placing  it  in  the  section, 
though  its  thickness  cannot  be  ascertained,  nor  can  the  position 
of  the  stratum  be  defined  within  several  feet.  It  is  there  80 
feet  above  limestone  XIII,  On  the  Dunkard  and  Fish  creek 
sides  of  the  dividing  ridge  in  the  south-west  this  limestone  is 
concealed,  but  it  is  satisfactorily  exposed  at  the  head  of  the 
Aleppo  fork  of  South  Wheeling.  It  is  a dark  blue  somewhat 
earthy  rock,  and  contains  minute  crystals  of  blende  with  occa- 
sional fish  scales.  It  was  traced  alono-  this  dividino-  ridge  to 
the  head  of  M’Courtney’s  fork,  where  its  relations  to  the  Xine- 
veh  coal  leave  no  room  to  doubt  that  it  is  the  same  with  the 
limestone  XIV  of  the  typical  section. 

Gilmore  Sandstonei 

In  the  south-west  corner  of  the  district  one  finds  on  the 
crests  of  the  higher  hills  in  Springhill,  Gilmore,  Aleppo  and 
Jackson  tOAviiships  a coarse  massive  sandstone,  the  Xo.  6 of  the 
Fish  Creek  section.  In  northern  Greene,  on  the  Hopewell 
Church  ridge,  it  is  represented  by  dull  red  shales;  and  very  pos- 
sibly some  similar  shales,  seen  in  East  and  "West  Finley  town- 
ship of  Washington  county,  but  not  given  in  the  section,  may 
belong  to  this  horizon.  This  no  doubt  is  the  massive  sand- 
stone referred  ti»  in  the  reports  of  the  former  survey  as  capping 
the  whole  series  in  the  south-west ; but  in  those  reports  its 
thickness  is  greatly  overestimated,  since  at  no  place  has  it  been 
found  more  than  30  feet.  As  exposed  there  it  is  a massive 
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rock,  forming  cliffs,  wliich  are  best  seen  at  the  head  of  Dunkard 
creek  in  Gilmore  township.  It  exhibits  much  cross-bedding 
and  is  of  very  uneven  texture,  so  that  it  weathers  into  great 
cavities.  One  of  these  observed  by  Mr.  "White  in  Aleppo  town- 
ship is  almost  rectangular  in  form,  and  is  40  by  20  by  15  feet 
in  dimensions.  It  is  regarded  by  the  inhabitants  as  the  work 
of  the  Aborigines.  In  Gilmore  township  these  cavities  are 
numerous,  frequently  large  and,  in  some  instances,  apparently 
communicating.  They  are  the  infallible  refuge  of  foxes  from 
the  hunters. 

Limestone  XIII. 

Limestone  XIII  occurs  on  the  ridge  in  northern  Centre,  and 
can  be  followed  from  nearly  a mile  east  from  Hopewell  church 
to  almost  within  sight  of  Graj'sville  in  Richhill  township.  It 
is  about  four  feet  thick,  and  consists  almost  equally  of  shale 
and  limestone.  On  the  divide  in  south-western  Greene  county 
it  was  found  at  the  head  of  Dunkard  creek  in  digging  a well, 
and  at  the  head  of  M’Courtney’s  fork  ; it  is  not  far  from  20  feet 
below  the  great  sandstone  of  that  region,  and  seems  to  be  about 
one  foot  thick.  Xo  exposure  of  it  was  seen  anywhere  in  that 
portion  of  the  county,  and  nothing  is  known  of  its  character 
farther  than  that  it  is  a dull,  blue  and  earthy  rock.  Xear  it  is 
a plant-bearing  shale  which  ivas  struck  in  the  same  well.  Spe- 
cimens of  this  were  seen,  but  were  not  preserved  for  us,  though 
the  person  having  them  agreed  to  do  so.  This  shale,  like  the 
limestone,  ivas  not  seen  at  any  exposure. 

Limestone  XII. 

In  Morris  and  Centre  townships  of  Greene  county  a heavy 
sandstofie  is  found  under  limestone  XIII.  It  is  well  exposed 
near  the  blacksmith’s  shop,  east  from  Hopewell  church,  and  at 
the  head-waters  of  Brown’s  fork  of  Ten-Mile  creek.  Immedi- 
ately below,  it  comes  limestone  XII,  which  is  well  shown  on 
the  dividing  ridge  between  Gray’s  and  Brown’s  forks,  as  well 
as  on  Gray’s,  Brown’s  and  Brushy  forks  of  Ten-Mile.  Xear 
Gray’s  fork,  it  is  seen  in  _ the  road  to  Hopewell  church,  which 
leaves  the  creek  at  the  Baptist  church,  about  two  miles  below 
Graysville,  and  is  again  seen  on  this  road  about  two  miles  east 
from  Hopewell  church.  On  Brown’s  fork,  it  comes  down  to 
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the  stream  about  half  a mile  above  Nineveh  and  remains  in 
sight  for  nearly  two  miles.  At  this  distance  a full  section  of 
it  is  exposed  in  a bluff,  showing  it  to  be  a mass  of  limestone 
and  shale  fifteen  feet  thick.  With  this  I identify  the  limestone 
at  the  head  of  Eobinson’s  fork,  in  East  Finley  township,  Wash- 
ington county,  which  is  eight  feet  thick  and  230  feet  above  the 
upper  Washington.  The  interval  here  is  about  300  feet.  This 
rock  is  also  found  on  the  high  ridge  in  West  Finley,  west  from 
Eobinson’s  fork,  on  South  Wheeling  creek,  in  Jackson  and 
Eichhill  townships,  Greene  county. 

Local  Limestone  Xlb. — Limestone  XIa. 

A limestone  occurs  in  the  interval  between  limestone  XII, 
and  the  one  which  there  I hesitatingly  identify  with  XIa.  It 
occurs  at  thirty  feet  above  the  latter  and  seems  to  be  entirely 
local,  as  it  has  not  been  observed  elsewhere.  Above  it  at  fifty 
feet  is  a thin  coal,  but  beyond  that  nothing  could  be  ascer- 
tained respecting  its  relations  to  the  overlying  rocks,  as  all  the 
higher  strata  are  utterly  concealed.  In  Greene  county  lime- 
stone XIa  was  seen  in  Centre,  Morris  and  Eichhill  townships. 
It  is  exposed  imperfectly  on  the  Eidge  road  between  Gray’s 
and  Brown’s  forks,  at  nearly  two  miles  below  Graysville,  but 
is  best  shown  in  the  bluff  on  Brown’s  fork  opposite  Nineveh. 
I have  identified  it  with  the  seventh  limestone  of  the  section 
obtained  on  South  Wheeling  creek  in  Eichhill  township.  But 
I am  by  no  means  certain  that  the  identification  is  correct. 
This  stratum  may  be  the  same  with  that  at  the  head  of  Eob 
inson’s  fork  in  Washington  county,  which  is  No.  3 of  the 
Washington  county  section. 

In  south-eastern  Greene,  on  Dunkard,  Fish  creek,  IWCourt- 
ney’s  fork  and  the  Aleppo  fork  of  South  Wheeling,  a coal  is 
found  about  360  feet  below  limestone  XIV.  On  M’Courtney’s 
fork  the  connection  is  easily  traced  to  the  type  section  of  north- 
ern Greene  and  the  coal  is  found  to  be  the  Nineveh  Coal.  In 
the  interval  from  limestone  XIII  to  the  coal  at  the  south-west, 
the  exposures  are  not  continuous  at  any  locality,  but  it  is  be- 
lieved that  the  whole  section  has  been  seen  and  that  it  con- 
tains nothing  except  sandstones  and  sandy  shales  except  on 
South  Wheeling  creek.  The  Nineveh  Coal  is  very  persistent, 
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iiaving  been  observed  in  Gilmore,  Springbill,  Jackson,  Aleppo, 
Centre  and  Morris  townships  of  Greene  county  ; but  it  was  not 
found  in  'Washington  county.  In  Gilmore  it  is  mined,  by  John 
Taylor,  at  the  head  of  Dunkard  and  is  fourteen  inches  thick. 
In  Springbill,  it  is  seen  at  several  localities  above  Hew  Freeport, 
where  it  is  about  one  foot.  In  Jackson  it  is  not  more  than  six 
inches,  but  was  once. mined  by  stripping  at  a little  distance 
above  White  Cottage.  On  Gray’s  fork  of  Ten-Mile,  it  is  imper- 
fectly exposed  above  Rutan  post-office  and  at  a mile  below 
Graysville.  Below  Hineveh,  on  Brown’s  fork,  it  is  from  eigh- 
teen to  twenty  inches  thick  and  is  mined  by  stripping.  Though 
very  thin  it  is  of  no  slight  importance  in  these  localities,  where 
coal  mines  are  from  ten  to  fi.fteen  miles  away. 

Limestone  X. 

Limestone  X is  seen  at  many  localities  in  western  Greene, 
and  is  no  doubt  the  limestone  found  at  the  top  of  the  section 
in  Jefferson  township  in  that  county.  On  Fish  creek  it  is  ex- 
posed at  several  places,  and^is  always  bx’ecciated  and  associated 
with  a black  shale  above  it.  In  Gilmore,  it  occure  near  the 
head  of  Dunkard,  where  it  is  about  four  feet  thick,  and  its 
overlying  shale  contains  many  remains  of  plants  and  occasional 
scales  of  fish.  In  Aleppo,  it  is  five  feet  thick,  dark  blue  and 
earthy,  and  underlies  carbonaceous  shale  which  yields  leaves 
and  fish  remains.  In  Richhill,  it  is  seen  near  tbe  township  line 
on  South  Wheeling,  and  shows  the  characters  just  mentioned. 
It  occurs  also  on  Gray’s  fork,  at  the  Baptist  clinch  below  Grays- 
ville, and  at  several  places  below  Xineveh,  on  Brown’s  fork  of 
Ten-Mile.  At  forty  feet  below  it,  a thin  coal  was  seen  in 
Aleppo  and  Springbill  townships,  but  this  was  not  found  else- 
where. In  Washington  county^  this  limestone  has  been  iden- 
tified at  the  head  of  Hunter’s  fork  of  South  Wheeling  creek, 
and  at  several  other  localities  in  East  and  West  Finley  town- 
ships. It  shows  the  same  characteristics  as  in  Greene  county. 

Dunkard  Coal  Bed. 

The  Dunkard  Coal.,  though  very  thin,  is  of  much  importance 
in  south-west  Greene  county  where  coal  is  almost  wanting. 
Xorthward  it  thins  out  and  disappears  before  reaching  the 
Washington  county  line.  It  is  usually  double  and,  except  in 
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Springhill  township,  rests  almost  directly  upon  limestone  1X5. 
In  Eichhill  township  it  is  concealed  or  wanting,  since  it 
could  not*  he  found  there.  In  Gilmore  township,  it  is  mined 
by  Mr.  Garrison  on  the  Xorth  fork  of  Dunkard  creek,  where 
it  shows  11  inches  of  coal,  separated  nearly  midway  by  three 
inches  of  shale.  Immediately  above  it  are  three  feet  of  clay 
shale,  containing  many  impressions  of  plants,  of  which  speci- 
mens wei’e  collected  by  Mr.  "White.  In  Jackson  township  the 
bed  is  thicker,  and  shows — ■ 

Coal,  8-12  inches ; Clay,  1 inch  ; Coal,  5-8  inches ; total, 
14-21  inches. 

It  is  mined  by  stripping  on  several  of  the  little  tributaries 
entering  M’Courtney’s  fork  below  White  Cottage  in  Jackson 
township,  and  is  in  high  repute  as  an  excellent  coal.  In  Spring- 
hill  township  it  is  worked  at  several  places,  and  is  the  bed  from 
which  White’s  mill  is  supplied.  It  is  very  thin,  seldom  more 
than  ten  inches  Limestone  1X5  is  absent  in  this  township. 
In  Centre  township  it  was  formerly  mined  along  Gray’s  fork 
at  a number  of  places  below  Eut^in  post  office,  and  varies 
from  18  to  20  inches.  Xorthward  from  the  line  of  this  stream 
it  does  not  occur,  being  absent  on  Brown’s  fork  of  Ten-Mile, 
and  on  Hunter’s  fork  of  South  Wheeling  creek. 

Fish  Creek  Sandstone. 

The  interval  between  Limestone  X and  the  coal  is  occiijoied 
by  sandstone.  At  varying  distances  from  the  latter  there  is  a 
massive  layer  ten  to  forty  feet  thick,  which  forms  fine  bluffs 
along  Gray’s  and  Brown’s  forks  of  Ten-Mile.  On  Bish  creek 
this  sandstone  is  a sti’iking  feature  for  miles.  Other  portions 
of  the  mass  occasionally  show  a tendency  to  become  compact, 
but  this  rarely  occurs  to  any  considerable  extent  except  in 
Springhill  township  where  the  sandstones  throughout  tend  to 
be  massive,  so  that  the  Fish  creek  region  is  famed ' for  its  fine 
luildiyig  stone.  In  Washington  county  a very  compact  sand- 
stone is  found  on  top  of  the  high  knob  at  Hillsborough,  which 
may  belong  somewhere  in  this  interval. 

Limestone  IXh — IXa. 

Limestone  IXa,  like  Limestone  1X5  and  the  Lunkard  Coal 
is  of  limited  extent,  and  seems  to  be  confined  to  the  southern 
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portion  of  the  trough  between  the  Ti^ashington  and  Pin-hook 
axes.  It  has  not  been  positively  identified  east  from  the  latter 
axis  and,  except  in  Gilmore  township,  disappears  before  reach- 
ing it.  If  we  follow  the  line  of  the  synclinal  between  these 
axes  we  find  the  interval  between  Limestones  X and  YI  di- 
minishing, so  that  before  reaching  the 'Washington  county  line 
it  is  little  of;reater  than  the  interval  between  X and  IX  on  M’- 
Courtney’s  fork  in  Jackson  township,  and  meanwhile  Lime- 
stones IXa  and  IX/j,  with  the  Diinkard  Coal,  have  disap- 
peared. Xot  one  of  these  can  be  found  in  Washington  county. 
Limestone  IXa  is  seen  on  Dunkard  creek  above  Jolleytown, 
eighteen  inches  thick ; on  M’Courtney’s  fork,  below  White 
Cottage,  6 to  8 feet ; on  Gray’s  fork,  at  the  mouth  of  Scott’s, 
run,  and  on  Clover  run,  6 to  10  feet ; hut  on  Brown’s  fork 
and  Huff’s  creek  it  is  absent.  On  Dunkard  fork  of  South 
Wheeling  it  is  seen  near  Slatt’s  mill.  The  rock  is  somewhat 
variable  in  character.  On  Gray’s  fork  it  is  slightlyferruginous, 
but  contains  only  a small  proportion  of  earthy  matter  ; whereas 
followed  southward  it  becomes  more  earthy  and  lighter  in  color, 
until  on  Dunkard  cr^ek  it  is  extremely  impure,  and  on  Fish 
creek  it  has  entirely  disappeared.  The  relations  of  this  stratum 
will  be  discussed  in  another  connection.  The  rocks  below  the 
horizon  of  this  limestone  are  v/ell  exposed  in  northern  Greene 
and  in  a considerable  part  of  Washington  county. 

Limestones  VIII  and  VII 

Limestone  YIII  seems  not  to  be  persistent,  having  been  found 
only  on  Ten-lSlile  creek  in  Centre  township,  Greene  county.  A 
limestone  holding  this  relative  position  occurs  in  Riehhill  town- 
ship, but  I am  not  sure  that  it  is  the  same  stratum.  The  coal  as- 
sociated with  it  was  seen  only  in  eastern  Centre  township,  and 
is  purely  local.  Limestone  YII  is  much  more  persistent,  having 
been  seen  in  Franklin,  Morris,  Centre  and  other  townships  of 
Greene  county,  while  in  Y^ashington,  a thick  limestone  is  almost 
constantly  found  at  from  fifteen  to  twenty  feet  above  the  Upper 
Vs  ashington  Limestone.  In  Greene  county,  this  is  usually  blue 
and  earthy,  becoming  more  and  more  earthy  southward,  until 
it  disappears  along  the  southern  line  of  the  district ; but  in 
Washington  it  is  c[uite  pure,  and  at  times  is  of  very  consider- 
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able  thickness.  In  that  county  it  has  a thin  coal  above  it  in 
East  and  West  Finley  townships. 

II.  Washington  County  Group. 

This  group,  as  already  stated,  finds  its  chief  expansion  in 
Washington  county,  though  it  attains  to  greater  thickness  in 
Greene.  It  is  exposed  to  a greater  or  less  extent  in  every  west- 
ern township  of  the  latter  county,  and  in  more  than  two-thirds 
of  the  former ; only  petty  outliers  of  the  lower  portion  are  found 
in  Allegheny  county.  The  group  is  more  than  400  feet  thick 
on  Dunkard  creek,  and  thins  out  northward  to  not  more  than 
140  or  150  feet  in  north-western  Washington.  It  is  difficult 
therefore  to  give  an  exact  section,  but  the  following  may  be 
taken  as  approximately  rejireseuting  the  extreme  development  of 
the  group  in  Washington  county  : 

Genercd.  Washington  County  Section. 


Rocks.  Thickness  in  ft. 

1.  Coal  or  shale 1' 

2.  Upper  Washington  Limestone (VI)  30' 

3.  Sandstone ' 40' 

4.  Jolleytoivn  Coal  Bed 1 

5.  Sandstone 40' 

G.  Middle  Wa.sliington  limestone (IV)  15 

7.  Sandstones  and  shales 60' 

8.  Limestone (HI)  8' 

9.  Sandstone  and  shale 20' 

10.  Bituminous  shale  or  coa?i?ed 1' 

11.  Lower  Washington  limestone (II)  20' 

12.  Washington  Coal  Bed 10' 

13.  Laminated  sandstone 12' 

14.  Little  Washington  Coal  Bed V 

15.  Shale .' 6' 

16.  Lime.stone (16)  20' 

17.  Waynesburg  B”  Coal  Bed 1' 

18.  Sandstone : SO' 

19.  Limestone (let)  8' 

20.  Waynesb'urg  Coal  Bed  2' 

21.  Waynesburg  sandstone 


General  Greene  County  Section. 

In  Greene  county  the  section  is  very  different.  The  lime- 
stones are  much  thinner  and  some  of  those  given  in  the  section 
are  wanting.  The  series  there  is  approximately  as  follows : 
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Kocks.  Thickness  iii  ft. 

1.  Dark  shale 3' 

2.  Upper  Washington  limestone (VI)  3 

3.  Shaly  sandstone 20' 

4.  Limestone (V)  5' 

5.  Shale  and  sandstone 30' — 43' 

C.  JoUeytown  Coal  Bed 1' 

7.  Shale  and  sandstone ISO' 

8.  Limestone (Ill)  3 

9.  Sandstone 18' 

10.  Black  shale 3' 

11.  Lower  Washington  Limestone (II)  3', 6'' 

12.  Shale... C' 

13.  Washington  Coal  Bed 2'  4'' 

14.  Clay  and  laminated  sandstone 18' 

15.  Little  Washington  Coal  Bed,  vrith  shale 7' 

IG.  Sandstone 20' 

17.  Waynesburg  “ B ” Coal  Bed 1' 

18.  Sandstone  and  shale 18' 

19.  Limestone  and  shale (I)  13' 

20.  Waynesbnrg  “A  ” Coal  Bed 1'  C" 

21.  A^ariegated  shale. 10' 

22.  AA'ayneshurg  .sandstone 


General  Section  in  ^Yest  Virginia. 

FollGwed  soiitliovard  beyond  the  limits  of  the  district  into 
West  Virginia,  this  group  changes  in  character ; the  limestones 
Avholly  disappear,  and  on  the  Parkersburg  branch  of  the  Balti- 
more and  Ohio  railroad,  it  is  represented  only  by  shaly  sand- 
stones which  extend  upwards  for  nearly  400  feet  above  the 
'Wasliington  coal.  In  nortbern  Ohio,  that  is  north  from  the 
Central  Ohio  railroad,  the  greater  part  of  this  group  is  not  seen, 
and  the  highest  rock  exposed  is  probabl}^  the  Middle  Wash- 
ington Limestone,  ■which  occurs  on  the  railroad  summit  about 
twenty-two  miles  west  from  the  Ohio  river. 

White  Upper  Washington  Limestone  VI. 

Within  this  district  the  Upper  Washington  Limestone  is  a 
fine  stratum  of  such  marked  characteristics,  that  it  cannot  be 
mistaken  for  any  other  in  the  series.  In  all  portions  it  weathers 
to  an  almost  snowy  vjJiiteness  ivith  the  slighest  tinge  of  blue. 
The  upper  part  is  quite  slaty  and  is  blue  on  the  freshly  exposed 
surface.  The  middle  la3'ers  are  dark,  almost  black,  and  fre- 
quently mottled  -with  drab.  Thej^  are  exceedingly  brittle,  ring 
sharply  wdien  struck,  and  yield  a limestone  of  superior  quality. 
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The  brittleness  of  this  portion  and  its  ability  to  withstand  the 
weather,  fit  it  admirably  for  use  on  roads,  and  it  is  extensively 
employed  in  macadamizin<y  the  ISTational  Road.  The  lower 
part  is  ordinarily  of  a light  flesh  color,  and  in  point  of  purity 
is  scarcely  inferior  to  the  middle  jiortions.  It  is  less  brittle 
and  yields  more  readily  to  the  weather.  The  top  and  bottom 
divisions  are  persistent,  hut  the  middle  or  dark  portion  disap- 
pears soon  after  entering  Greene  county. 

The  greatest  thickness  of  this  rock  is  seen  in  'Washington 
county  on  Cemetery  Hill,  near  the  borough  of  Washington, 
where  it  is  a mass  of  shale  and  limestone,  30  feet  30  inches 


thick,  sub-divided  as  follow^s : 

Limestone  laminated  argillaoeons 2 feet. 

Dark  shale 5 “ 

Calcareous  shale 6 “ 

Shale  with  vegetable  markings 2 “ 

Limestone 10  inches. 

Bituminous  shale 10  “ 

Limestone 2 “ 

Calcareous  shale 1 “ 3 “ 

Limestone 1 “ 6 “ 

Shale 10  ‘1 

Limestone 3 “ 

Shale 2 “ 

Limestone 3 “ 


At  the  tunnel  on  the  Ilempfleld  extension,  about  one  mile 
east  from  Washington,. this  bed  shows  nearly  20  feet  of  solid 
limestone. 

In  Washington  county  it  is  w^ell  exposed  in  Smith,  Mt.  Plea- 
sant, Cross  Creek,  Donegal,  - Buflalo,  Canton,  Cecil,  Franklin 
(ISTorth  and  South),  Strabane,  Somerset,  Amwell,  Bethlehem, 
IMorris,  and  East  and  AYest  Finley  townshi|)s,  and  is  occasion- 
sionally  seen  in  ISTottingham  and  Peters.  Its  thickness  varies 
from  six  to  thirty  feet,  being  greatest  in  the  central  portions 
of  the  county,  and  the  interval  betiveen  it  and  the  Washington 
Coal  below,  varies  from  100  feet  on  the  State  road  in  southern 
Smith,  to  180  feet  on  Ten-Mile  creek  in  Amwell  toivnship. 

In  Greene  county  it  is  readily  identifiable  every  where  except 
in  the  Fish  Creek  region.  On  Dunkard  it  is  quite  impure  and 
hears  little  resemblance  to  itself  as  it  ordinarily  appears.  It 
has  been  recognized  in  Morgan,  AYashington,  Morris,  Richhill, 
Aleppo,  Centre,  Franklin,  Greene,  Jefferson,  Cumberland,  Perry, 
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"Wayne  and  Gilmore  townships.  Its  thickness  is  from  four  to 
eight  feet,  and  the  interval  between  it  and  the  Washington  Coal 
varies  from  325  feet  on  the  Dunkard,  to  260  on  Ten  Mile  near 
Wayneshurg,  190  on  Euff  's  creek,  in  eastern  Washington,  and 
135  on  Hunter’s  fork  of  South  Wheeling  creek  in  Eichhill.  Ho 
ditliculty  is  encountered  in  following  this  rock  from  its  north- 
western exposure  in  Smith  township,  Washington  county,  to 
Whitely  creek  in  Greene  township,  Greene  county. 

Fish  Bed. 

Directly  overlying  this  limestone  there  is  a dark  shale,  more 
or  less  bituminous,  often  sufficiently  so  to  show  a cannel-like 
fracture.  Under  such  circumstances  it  contains  vast  numbers 
of  bivalve  crustaceans  and  fish  scales,  all  well  preserved,  and  in 
some  instances  it  is  crowded  with  long  slender  leaves,  which 
seem  to  belong  to  Sigillaria  JSLenardi.  On  Dunkard  creek,  about 
a mile  above  Jolleytown  in  Gilmore  township,  the  bituminous 
matter  is  collected  so  as  to  form  a thin  bed  of  coal.  In  Wash- 
ington county,  there  is  frequently  a little  coal  at  a few  feet 
above  the  limestone,  and  the  shales  are  without  much  carbo- 
naceous matter.  When  such  is  the  case,  the  shales  are  wonder- 
fully rich  in  impressions  of  leaves  and  stems,  all  of  Avhich  seem 
to  belong  to  the  same  Sigillanda.  The  best  locality  of  this  kind 
is  at  the  tunnel,  east  from  Washington.  It  is  ivorthy  of  note, 
that  while  Calarnites  and  Sigillaria  Menardi  are  so  plentiful  here, 
frequent  examinations  have  been  rervarded  by  the  discOA’ery  of 
but  R single  fern  leaflet,  and  that  an  imperfect  specimen  of 
Neuropteris.  In  Greene  county,  ferruginous  shale  occurs  above 
the  carbonaceous  shale,  but  except  Avithiu  a very  small  area  in 
Centre  tOAvnship,  the  ore  is  so  distributed  as  to  be  utterly  un- 
available. 

Crustacean  Bed. 

The  middle  or  dark  portion  of  Limestone  VI  contains  great 
numbers  of  little  biAmUm  crustaceans,  AAdiich  are  Avell  preserved. 
In  most  cases  the  tests  are  destroyed  in  breaking  the  rock,  and 
on  the  Aveathered  surface  the  specimens  are  rarely  in  satisfac- 
tory condition.  These  crustaceans  are  common  to  nearly  all  of 
the  limestones  in  the  Upper  Barrens.  The  loAver  layer  of  the 
middle  portion  of  Limestone  VI  shows  comminuted  fragments 


48  K REPORT  OE  PROGRESS.  STEVENSON,  1875. 

of  inolluscan  sliells.  This  layer  is  exceedingly  fetid  when 
struck. 

Limestone  V. 

In  Greene  county,  at  from  twenty  to  thirty  feet  helow  Lime- 
stone VI,  there  occurs  another,  V,  which  is  exceedingly  persis- 
tent throughout  the  county,  and  is  doubtfully  recognized  in 
the  south-western  townships  of  AYashington  county.  It  is  hard 
and  coarsely  breceiated,  weathering  to  dull-gray,  slightly  tinged 
with  yellow.  Owing  to  its  compactness,  its  very  peculiar  ap- 
pearance, and  its  ability  to  withstand  the  weather,  it  is  an  ex- 
ceedingly important  guide.  It  can  be  Avell  seen  at  many  places 
along  Ten-Mile  creek,  above  AVaynesburg.  It  comes  down  to 
the  creek  near  the  line  of  Centre  township,  and  at  Rogersville 
is  only  a fcAv  feet  above  the  bridge-level.  For  the  most  part  it 
seems  to  be  absent  in  AVashington  county,  and  the  identifica- 
tions in  AYest  Finley  are  at  best  very  doubtful. 

Jolleytoion  Coed  Bed. 

At  from  twenty  to  seventy-five  feet  below  the  Upper  AYash- 
ington  Limestone  there  is  a very  persistent  little  coal,  which 
Mr.  AVhite,  in  his  notes  on  Gilmore  township  of  Greene  county, 
has  named  the  Jolleytoion  Coed.  It  is  of  some  value  along  Dun- 
kard  creek,  in  that  vicinity  where  coal  is  not  within  easy  reach. 
In  that  region  it  is  about  twenty  inches  thick,  and  is  of  very 
fair  quality.  Eeferences  to  it  will  be  found  in  the  descriptions 
of  Perry,  AAAyne,  Gilmore,  AYhitely,  Franklin,  Centre  and 
Pichhill  townships  of  Greene  county.  In  AVashington  county 
it  is  exceedingly  variable  though  very  persistent,  and  was  ob- 
served at  nearly  every  locality  where  its  horizon  was  exposed. 

Blidelle  Washington  lAmestone  IV. 

The  Middle  AVashington  Limestone,  lY,  is  a massive  rock, 
which  occurs  in  all  townships  of  AVashington  county  where 
Limestone  A"I  is  seen.  In  Jefferson  township  it  is  shown  on 
the  high  land  near  the  eastern  border  of  the  township,  along 
the  Burgettstown  and  Eldersville  road.  This  is  its  most  north- 
western exposure.  Uo  satisfactory  identification  of  it  has  been 
made  in  Allegheny  county.  If  it  occur  there,  it  can  be  only 
in  Snowden  and  Upper  St.  Clair  townships,  and  there  its  horizon 
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is  concealed.  As  found  in  AVasliington  count}',  it  is  a massive 
buff  limestone,  from  six  to  fifteen  feet  tljick,wlncli,  when  freshly 
broken,  is  of  dull,  flesh  color  and  glistens  with  innumerable 
bits  of  calcspar.  So  great  is  the  quantity  of  iron  present  that 
the  rock  after  long  exposure  Aveathers  rusty  yelloAV  to  a depth 
of  several  inches,  and  finally,  after  exfoliation,  crumbles. 
ToAAmrd  the  base  there  are  some  thin  earthy  layers  Avhich  haA'e 
a slaty  fracture  and,  containing  less  of  iron,  do  not  yield  so 
readily  to  the  Aveather  as  does  the  upper  portion. 

The  upper  or  ferruginous  part  of  the  bed  is  riclJ.y  fossilifer- 
ous;  but  as  the  fossils  are  not  silicified,  it  is  rarely  possible  to 
obtain  specimens  in  identifiable  condition.  They  are  replaced 
by  calcspar,  so  that  upon  the  freshly  fractured  surface  they  can- 
not be  recognized,  Avhile  on  the  Aveathered  surface  all  specific, 
and  frequently  all  generic  characters  have  been  destroyed.  In 
the  cut  on  the  Ilempfield  extension,  immediately  east  from 
'Washington,  minute  univalves,  Avere  observed  belonging  to 
Bellerophon  and  Euomphalus;  and  on  the  surface  of  many  blocks 
there  are  readily  traceable  tbe  forms  of  branching  hryozoans. 
Prof.  Adney,  of  Washington  and  Jefferson  college,  has  a frag- 
ment of  a diflodus-Wko.  tooth  in  a piece  of  rock  evidently  from 
the  middle  portion  of  this  bed.  The  most  industrious  search- 
ing failed  to  secure  any  other  specimens.  In  the  cut  leading 
to  the  first  tunnel  east  from  Claysville  on  the  Ilempfield  rail- 
road, one  of  the  loAver  layers  yielded  Avhat  is  evidently  a fish 
sfine.  Prof.  Jones,  of  Washington  and  Jefferson  college,  has 
a very  fine  spine  of  Ctenacanthus  Ilarshii,  which  he  obf  ained  near 
Cannonsburg  from  a transported  fragment  of  the  lower  layer. 
This  spine  is  nearly  five  inches  long,  and  somewhat  more  than 
one  wide  at  the  insertion. 

This  Limestone  A\^as  followed  into  Glreene  county  by  Avay  of 
Hunter’s  fork  of  South  Wheeling  creek.  It  is  also  found  on 
Ruff’s  creek  in  Washington  township  of  that  county,  but  can- 
not be  identified  on  Ten-Mile,  unless,  indeed,  it  is  represented 
hyaline  of  nodular  limestone,  seventy  feet  below  Limestone  V, 
about  a mile  above  Waynesburg.  On  Ruff’s  creek  and  Hun- 
ter’s fork  it  is  quite  thin,  and  its  disappearance  at  no  great  dis- 
tance southward  would  naturally  be  expected.  On  Hunkard 
4— R. 
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creek  a very  coarse  and  impure  limestone  is  found  not  far  from 
this  horizon,  but  I hesitate  to  regard  it  as  the  same.  In  Wash- 
ington county  a little  coal  is  usually  found  underlying  this 
rock.  On  Dunkard  creek  a little  coal  often  underlies  the  im- 
pure limestone  just  referred  to.  It  is  possible  that  they  may 
he  the  same,  but  it  has  been  found  impossible  to  connect  the 
points,  and  one  is  not  justified  in  regarding  them  as  equiva- 
lent. 

Limestone  III. 

Limestone  III  is  found  throughout  Greene  county  at  from 
forty  to  seventy  feet  above  the  ^Vashil\gton  Coal,  and  varies 
from  light-blue  to  buff  in  color.  In  Washington  county  it 
cannot  always  be  recognized,  as  the  intervals  have  thinned  con- 
siderably, and  the  Lower  AVashington  Limestone  has  become 
so  thick  that  one  is  liable  to  mistake  this  for  an  upper  layer  of 
that  stratum.  The  more  so,  as  it  is  usually  thin,  being  from 
ten  inches  to  four  feet.  But  about  two  miles  north  from  the 
AVilliamsport  pike,  and  near  the  Avestern  border  of  South  Stra- 
bane  toAvnship,  it  is  eight  feet  thick,  Avith  a bituminous  shale 
resting  upon  it,  and  is  tAventy  feet  above  the  black  shale  asso- 
ciated Avith  Limestone  II.  In  the  shale  above  it  there  are  many 
lamelli  branch  shells,  along  Avith  scales  of  fish,  some  of  Avhich 
are  quite  large  and  belong  to  lihizodus. 

Lower  Washington  Limestone  II 

The  LoAver  AVashington  Limestone,  II,  everywhere  accom- 
panies the  Washington  Coal.  In  Greene  county  it  is  commonly 
found  at  from  six  to  eight  feet  above  the  coal,  though  at  one 
locality  on  Dunkard  creek  the  inteiwal  is  tAventy  feet.  It  is 
dark  blue,  Avith  some  fiesh-colored  layers,  weathers  bluish-Avhite 
and  has  a slaty  fracture.  Its  thickness  varies  from  six  inches 
on  Hunter’s  fork  to  three  or  five  feet  at  most  of  the  other  lo- 
calities in  the  county.  In  general  appearance  it  is  quite  as  Avell 
marked  as  is  the  Upper  AVashington,  so  that  one  is  frequently 
enabled  to  determine  the  horizon  of  the  Washington  Coal,  Avhen 
everything  is  concealed  except  fragments  of  this  limestone. 

Fish  Bed. 

Over  it  there  is  invariably  a black  carbonaceous  shale,  which 
occasionally  holds  a thin  coal.  This  shale  is  quite  fossiliferous, 
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and  at  an  exposure  on  Purnian’s  run  near  AVaynesburg,  fine 
specimens  of  bivalve  crustaceans  and  fish  scales  may  be  found. 
Accompanying  tbese  there  is  sometimes  a leaf  impression, 
Avhich  clearly  shows  that  it  bad  undergone  long  maceration,  for 
only  the  skeleton  was  buried. 

In  AVashington  county  this  shale  is  quite  different.  As  seen 
at  many  localities,  it  no  longer  shows  the  neat  slaty  structure 
or  cannel-like  fracture,  but  is  a rudely  bedded  shale  Avith  barely 
enough  carbonaceous  matter  to  giAm  it  color.  In  that  county, 
the  limestone  shoAvs  great  Amriations  in  thickness.  At  the  ex- 
treme north-Avest  exposure,  near  Eldersville  in  Jefterson  tOAvn- 
ship,  it  is  barely  fiAm  feet,  but  folloAved  soutliAAmrdly,  it  is  found 
increasing  with  a certain  degree  of  regularity,  until  in  the  vi- 
cinity of  AA'^ashington,  it  is  nearly  twenty  feet,  not  including 
the  layers  of  shale.  Along  the  Ilempfield  railroad,  it  is  very 
thin  at  Claysville,  but  just  beyond  the  line  in  AVest  Atirginia, 
it  is  almost  tAventy  feet.  The  interval  betAA'een  it  and  the  Wash- 
ing Coal  varies  from  three  to  tAventy  feet,  and  the  color  of  the 
rock  from  dark  blue  to  broAvn. 

Washivgton{Broicnsville) Coal  Bed. 

This  bed  is  the  same  Avith  that  called  “ BroAAmsA’ille,”  by  Air. 
AVhite,  in  his  paper  published  in  the  Annals  of  the  L3’ceum  of 
ATatural  History,  and  under  that  name  I haAm  described  it  in 
my  ISlotes  on  the  Geology  of  AVest  A^irginia  and  elseAAdiere.  The 
name  originallj"  applied  to  it  Avas  taken  from  an  obscure  hamlet 
in  AVest  Virginia,  and  I liaAm  thought  best,  Avith  Air.  AVhite’s 
consent,  to  change  the  title  to  Washington.!  because  in  a large 
portion  of  AVashington  county  it  becomes  of  much  economical 
importance,  Avhich  it  rarel}^  does  elseAAdiere.  Though  cpiite  A'a- 
riable  in  thickness  it  never  disappears,  and  is  persistent  equally 
AAdth  either  the  Pittsburg  or  Wayneshurg.  In  the  Ohio  Report 
I haAm  identified  with  this  Coal  XII  of  tliat  State ; but  in  so  doing 
I was  in  error,  as  its  equivalent  there  is  the  one  AAffich  I haAm 
numbered  XIII.  The  most  northerly"  exposure  in  this  district 
is  at  EldersAulle  in  Jefterson  tOAvnship,  AA^asliington  county,  and 
at  the  north-east  it  is  probably  the  coal  seen  in  SnoAvden  and 
St.  Clair  tOAvnships,  Allegheny  count}",  at  somcAidiat  more  than 
fifty  feet  above  the  Wayneshurg.  Its  thickness  varies  from  six 
inches  to  eleven  feet. 
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This  Led  is  mined  in  Aimvell,  Morris,  Donegal,  Buffalo,  Can- 
ton, Franklin  and  South  Strabane,  MMshington  county,  and  is 
of  workable  thickness  at  several  localities  in  Jefferson,  Hope- 
well,  Independence  and  Mt.  Fleasant  townships  of  the  same 
county.  In  this  region  it  is  apparently  as  important  as  the 
^Yayneshurg  is  in  Greene  county,  and  there  are  many  points  of 
similarity  in  the  structure  of  the  two  beds.  Each  is  badly 
l)rokeu  up  by  thick  clay  partings,  which  render  mining  incon- 
venient and  somewhat  expensive. 

The  greatest  complexity  of  structure  is  found  in  Franklin, 
Canton  and  Buffalo  townships,  along  the  Ilempfield  railroad. 
In  a cut  just  west  from  Washington,  the  bed  shows  a total 
thickness  of  seven  feet  one  inch,  sub-divided  as  follows : 


Coal 

Clav 

u 

Bituminous  shale 

u 

Clay 

Coal 

u 

Clav 

(( 

Coal  

2 

u 



2 

(( 

Coal 

3 

(( 

'Clay 

3 

ii 

Coal 

(( 

As  exposed  in  another  cut,  about  eight  miles  farther  west,  it 
is  much  more  broken  up,  so  much  as  to  be  practically  worth- 
less. It  is  there  ten  feet  two  inches  thick,  sub-divided  thus; 


Coal 4 inches. 

Clay 2 “ 

Coal 2 “ 

Clay 2 “ 

Coal 3 “ 

Clay 6 “ 

Coal 5 “ 

Shale,  -with  streaks  of  coaly  matter 4 feet. 

Sandstone 1 “ 

Coal 1 “ 4 “ 


The  ordinary  structure  is  much  simpler,  and  resembles  the 
following  section,  obtained  in  Amwell  township,  on  Ten-Mile 
creek ; total,  three  feet  five  inches ; 


Coal 1 foot. 

Clay 3 “ 7 inches. 

Coal 11  “ 

Clay 4 “ 6 “ 

Coal 8 “ 
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In  Greene  county,  this  bed  diminislies  greatly  in  importance, 
and  is  seldom  sufficiently  thick  to  admit  of  working:  On  Hun- 
ter’s fork  of  South  'Wheeling,  it  is  barely  six  inches,  and  usually 
throughout  the  county  it  is  little  more  than  eighteen  inches. 
It  is  always  a double  bed  with  a thick  clay  parting  somewhat 
above  the  middle.  Immediately  south  from  the  Yirginia  line, 
it  becomes  quite  complex,  showing  five  divisions  at  Brown’s 
mills  on  Bunkard  creek ; and  at  Farmington,  on  the  Baltimore 
and  Ohio  railroad,  it  has,  as  measured  by  iSlr.  White,  four- 
teen divisions,  making  a total  thickness  of  ten  feet  seven  inches. 
Followed  farther  southward  it  becomes  of  little  importance, 
and  near  Lona;  run  on  the  Parkersburg  branch  of  the  Baltimore 
and  Ohio  railroad  it  is  in  all  five  feet  tnree  inches  thick,  sub- 
divided thus : 

Coal 9 inches. 

Shale ! 2 feet. 

Bituminous  shale 1 “ 

Clay 3 “ 

Coal 1 “ 3 “ 

Followed  still  farther  southward,  it  becomes  only  six  inches 
thick  in  all,  and  apparently  disappears  about  twenty  miles  south 
from  the  railroad.  It  is  traceable  across  the  northern  Pan-han- 
dle of  West  Virginia  into  Ohio.  In  the  latter  State  it  is  occa- 
sionally seen  north  from  the  Central  railroad,  on  the  tops  of 
the  highest  hills  in  Belmont  county,  hut,  excepting  near  Mar- 
tinsville, it  is  always  thin  and  single.  Everywhere  the  quality 
of  coal  from  the  Washington  is  quite  inferior,  and  the  sudden 
variations  in  thickness,  together  with  the  frequent  occurrence 
of  “ clay  veins”  and  “horsebacks,”  render  mining  an  uncer- 
tain business. 

Washington  Sandstone. 

Separated  from  the  coal  by  only  a thin  layer  of  fire-cla}",  is  a 
thinly  laminated  micaceous  sandstone,  varying  in  color  from 
dark  gray-  to  bluish  gray,  and  in  thickness  from  eight  to  eigh- 
teen feet.  It  is  always  quite  micaceous  and  contains  minute 
fragments  of  carbonized  vegetable  matter  as  well  as  imperfect 
leaves.  On  Bunkard  creek,  near  Brown’s  mills,  and  on  the 
Vorth  fork  of  Ten-Mile,  near  Ten-Mile  village,  some  thin  clayey 
layers  toward  the  top  show  many  well  preserved  and  beautiful 
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impressions  of  leaves  ; but  in  each  case  the  rock  is  badly  broken 
by  weathering,  and  good  specimens  can  be  obtained  only  after 
much  excavation.  In  Greene  county  the  Upper  Barrens  show 
no  other  stratum  at  all  resembling  this ; but  in  "VYashington 
county  two  others  occur  above,  one  almost  directly  on  lime- 
stone lY,  aiid  the  other  at  a short  distance  above  limestone  VI. 
These  are  altogether  local,  each  having  been  seen  at  only  one 
place.  One  familiar  with  the  lower  rock  is  not  likety  to  con- 
found either  of  these  with  it,  as  they  are  less  distinctly  lami- 
nate and  are  not  so  crowded  with  fragments  of  carbonized  veg- 
etable matter.  The  lower  sandstone  contains  vertical  gashes^ 
extending  from  top  to  bottom,  from  one  inch  to  one  foot  wide, 
and  filled  with  vertically  laminated  shale.  They  have  no  defi- 
nite strike.  ISTo  similar  gashes  occur  in  either  of  the  upper 
sandstones  referred  to. 

Little  Washington  Coal  Bed. 

Below  this  sandstone  in  lYashington  comrty,  is  a thin  but 
persistent  coal  which  I have  called  the  Little  Washington  Coal. 
Throughout  Greene  county  this  is  amass  of  dark,  slightly  bitu- 
minous shale,  sometimes  containing  two  or  three  inches  of  coal. 
The  carbonaceous  matter  is  not  well  aggregated  at  any  place 
in  the  county  except  on  Mill  run,  in  the  exti-eme  north-west 
corner,  where  it  forms  a coal  bed  ten  inches  thick,  and  the  rest 
of  the  ‘shale  is  not  black,  but  drab.  The  dark  shale  usually 
contains  some  blackhand  ore  but  of  poor  quality.  In  Morris, 
East  and  West  Finley  townships  of  Washington  county,  the 
black  shale  is  quite  persistent ; but  as  one  descends  Ten- Mile 
creek  from  Morris  into  Amwell  township,  he  sees  the  gradual 
aggregation  of  the  carbonaceous  matter  and  the  change  of  the 
color  of  tlie  shales  from  black  to  gi’ay. 

This  coal  was  seen  in  West  Bethlehem,  Somerset,  ISTorth  and 
South  Stral)ane,  Franklin,  Amwell,  Buffalo,  Donegal,  and  the 
northern  portion  of  lYest  Finley,  in  Washington  county,  and 
is  from  six  to  fourteen  inches  thick.  It  is  not  even  approxi- 
mately parallel  to  the  Washington  Coal.;  but  invariably  describes 
short  waves,  two  to  three  feet  deep  and  six  to  thirty  feet  long. 
In  these  irregularities  the  upper  bed  does  not  participate,  and 
all  variations  are  at  the  expense  of  the  intervening  rocks.  In 
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a cut  on  the  Ilempfield  railroad,  about  one  mile  west  from 
Washino-ton,  the  interval  between  the  beds  varies  within  100 
yards  from  eight  to  twelve,  and  then  to  nine  and  seven  feet ; 
and  at  the  west  end  of  the  cut,  the  lower  coal  is  tending  up- 
ward at  35°.  If  this  continue  for  ten  yards  farther,  the  in- 
terval between  the  coals  would  disappear.  AVhether  it  does  or 
not  cannot  he  told,  as  the  hill  is  cut  away  at  this  point. 

Limestone  Ib. 

In  Greene  county  there  occurs  below  this  coal,  a sandstone 
with  some  sandy  shale,  the  whole  about  twenty  feet  thick  and 
resting  on  the  Waynesburg  {B)  Coal.  This  is  the  case  at  all 
the  eastern  exposures,  but  at  the  north-west,  where  the  Wash- 
ington Coal  again  comes  to  the  surface,  there  is  as  on  Hunter’s 
fork,  an  important  limestone  in  this  interval,  from  two  to  ten 
feet  below  the  Little  Washington  Coal.  This  is  the  one  maiked 
Ib  in  the  section.  On  Hunter’s  fork  it  is  ten  feet  thick, 
brecciated  on  top  and  bottom,  with  a ferruginous  layer  in  the 
middle.  From  this  line,  northward  to  the  Hemfield  railroad, 
it  increases  in  thickness,  becoming  twenty  feet  at  some  locali- 
ties. The  upper  portion,  northward,  is  very  ferruginous  for  six 
or  eight  feet,  while  the  lower  layers  are  light  colored  and  some- 
what brecciated.  In  the  western  part  of  Washington  county, 
this  rock  is  persistent  to  the  extreme  north-west  outcrop  of  the 
Washington  Coal.,  but  it  does  not  appear  on  Horth  Ten-mile  or 
Pigeon  creek,  in  the  eastern  part  of  that  county.  It  is  a mas- 
sive compact  rock,  but  is  too  impure  for  the  manufacture  of  lime. 
On  exposure  to  the  weather  it  exfoliates  so  readily  as  to  be 
useless  for  building  purposes. 

Waynesburg  {B)  Coal  Bed. 

The  Waynesburg  {B)  Coal.,  though  thin,  is  persistent.  It  was 
seen  at  the  greater  number  of  localities  in  Greene  and  southern 
Washington,  where  its  horizon  is  exposed.  Occasionally  it  de- 
generates into  a bituminous  shale,  but  it  is  usually  a coal  of 
fair  quality.  Its  thickness  varies  from  six  inches  to  eighteen 
inches. 

Limestone  la. 

Limestone  la  is  found  in  the  greater  part  of  the  district  where 
its  place  is  reached.  At  Waynesburg  in  Greene  county  it  is 
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double,  and  is  exposed  just  below  tbe  borough.  A*t  many  lo* 
calities  in  TVasbington  it  becomes  very  thin,  or  is  represented 
only  by  a calcareous  shale.  It  is  frequently  pure  enough  to  be 
burned  for  lime. 

Waynesburg  {a)  Coal  Bed. 

The  Waynesburg  (a)  Coed  is  as  persistent  as  any  member  of 
the  whole  series,  having  been  observed  in  "West  Virginia  and 
Ohio,  as  well  as  at  every  place  in  Greene  and  "Washington 
counties  Avhere  its  horizon  is  exposed.  At  the  extreme  north- 
Avest,  in  Jefierson  toAvnship,  Washington  county,  it  is  wanting, 
as  the  interval  betAveen  it  and  the  Waynesburg  has  thinned 
out.  The  same  is  probably  the  case  in  Snowden  and  St.  Clair 
toAvnships,  Allegheny  county.  It  is  the  Coal  XII  of  the  Ohio 
series,  the  connection  betAveen  the  two  States  having  been  made 
along  the  Hempfield  railroad.  At  many  places  it  overlies  a 
thin  limestone  Avhich  is  seen  also  in  Ohio,  on  the  Central  Eail- 
road.  The  coal  is  rarely  more  than  tAvo  feet  thick,  and  the  ex- 
tremes of  variation  are  one  to  three  feet.  The  bed  is  seldom 
of  any  economical  importance,  and  the  only  openings  which 
have  come  to  my  knowledge  are  those  on  Muddy  creek,  above 
Carmichaels,  in  Cnmberland  township,  Greene  county,  Be- 
tAveen this  coal  and  the  Waynesburg  Sandstone,  there  is  usuall^y 
some  argillaceous  shale. 
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CHAPTER  YI. 


The  Upper  Productive  Coal  Series. 


This  important  series  is  well  exposed  on  the  Monongahela 
river  from  the  "West  Virginia  line  to  Pittsburg.  In  that  dis- 
tance the  top  of  the  series  never  passes  below  the  surface  of  the 
river,  and  the  base  never  runs  out  in  the  hills,  except  where 
those  bordering  on  the  stream  are  very  low.  It  embraces  five 
seams  of  coal,  all  of  them  persistent  but,  excepting  the  Pittsburg, 
exceedingly  variable  in  thickness  and  quality.  The  section  is 
so  variable,  that  one  finds  much  difliculty  in  endeavoring  to 
present  any  general  scheme  of  the  succession,  but  an  approxi- 
mate, section  showing  the  extreme  development  of  the  series 
as  a whole  is  as  follows : 


Thickness.  Total. 


1.  AVajmesburg  Sandstone 

2.  Shale 

3.  Wayneshurg  Main  Coal  Bed 

4.  Fire-clay 

5.  Sandstone 

6.  Limestone 

7.  Sandstone  and  shale 

8.  Uniontown  Coal  Bed 

11.  Limestone  and  shale,  j 

10.  Sandstone  and  shale....  > Great 

9.  Limestone  and  shale,  ) Limestone 

12.  Sandy  shale 

13.  Sewicldey' Coal  Bed 

14.  Sandstone 

15.  Limestone 

16.  Sandstone  or  sandy  shale 

17.  Redstone  Coal  Bed 

18.  Limestone 

19.  Pittsburg  (Upper)  Sandstone 

20.  Shale 

21.  Pittsburg  Coal  Bed 


70'  J 
0 to  12'  ) 
6' 
3'" 
20' 
o' 

60'. 
1'  to  3' 
18'' 
60' 
65' 
40' , 
1'  to  6' 
10' 1 
18'  ) 
25' J 

1'  to  4' 


8?' 


88' 


173 


53' 


10') 

40'  60' 

0 to  10' J 

5'  to  12'  458'  to  487' 


The  Wayneshurg  Sandstone. 

The  ^Yayneshurg  Sandstone  in  its  greatest  development  in 
Greene  county,  is  not  far  from  seventy  feet  thick,  and  is  in  two 
nearly  equal  divisions,  separated  by  a sandy  shale,  which  occa- 
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sionally  becomes  a flaggy  sandstone.  One  is  at  a loss  to  dis- 
cover any  special  characteristics,  by  which  to  distinguish  this 
from  the  almost  equally  imposing  Pittsburg  Sandstone  below. 
So  closely  do  the  two  strata  resemble  each  other,  that  the  upper 
has  frequently  been  mistaken  for  the  lower. 

The  inferior  division  of  the  Waynesburg  Sandstone  is  often 
massive,  and  as  below  Waynesburg,  shows  fine  clifib  nearly 
forty  feet  high,  but  it  is  liable  to  change  into  a flaggy  rock. 
When  massive  it  is  soft,  and  in  its  mode  of  weathering  greatly 
simulates  the  Pittsburg.  Erosion  has  produced  many  large 
cavities,  whose  surface  is  either  honey-combed  or  ornamented 
with  handsome  scroll  work.  On  Crabapple  creek,  ixi  Greene 
county,  large  rooms  have  been  excavated,  some  of  which  seem 
to  communicate  with  others  behind,  by  narrow  passages,  and 
c[uite  a cave  is  said  to  exist  on  the  property  of  Mr.  J.  Huston, 
in  Cumberland  township  of  the  same  county.  A stone  so  soft 
can  hardly  be  regarded  as  of  much  value  for  building  purposes, 
yet  as  it  dresses  easily  and  is  of  an  agreeable  color,  it  is  much 
used.  The  weather  attacks  it  promptly  and  the  material  is  far 
from  being  durable. 

The  upper  division  of  the  stratum  is  always  a cross-bedded 
flaggy  rock.  There  is  no  regular  dip  in  the  cross-bedding. 

PTorthward  and  north-Avestward,  this  rock  diminishes  in 
thickness,  until  in  "Washington  county  it  wholly  disappears. 
At  from  ten  to  fifteen  miles  west  from  the  Monongahela  riA^er, 
it  loses  the  massive  character  and  finally  degenerates  into  a 
mere  shale.  Yet  along  the  West  Virginia  line,  in  north-west- 
ern Greene  and  south-Avestern  Washington,  on  the  forks  of 
South  Wheeling  creek,  it  exhibits  its  massive  form  and  stands 
out  in  blufts.  In  Greene  county  and  southward,  it  contains 
layers  of  conglomerate,  and  for  the  most  part  shows  much  feld- 
spar in  small  grains ; it  is  a persistent  stratum  in  West  Vir- 
ginia soutliAvard  to  the  centre  of  the  State.  In  an  oil  boring 
at  Pogersville,  in  Greene  county,  it  proved  to  be  saliferous. 

2.  Plant-hearing  Bed. 

Usually  there  intervenes  between  the  sandstone  and  the  coal, 
a Arariable  shale,  fr«>m  zero  to  twelve  feet  thick,  somewhat  sandy 
and  commonly  breaking  down  readily  upon  exposure  to  the 
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weather.  Special  interest  attaches  itself  to  this  shale,  in  that 
it  is  the  repository  of  the  finest  leaf  impressions  obtained  in  the 
upper  series.  This  is  characteristic  of  it,  not  in  this  district 
only,  hnt  also  in  "West  Virginia,  where  throughout  an  area  of 
several  thousand  scpiare  miles,  it  is  always  plafit-hearing.  The 
species  are  not  numerous,  and  api)ear  to  he  the  same  at  all  ex- 
posures, whether  in  West  Virginia  or  in  Pennsylvania. 

The  best  locality  for  making  collections  is  on  Muddy  creek, 
near  Carmichaels,  in  Greene  county,  where,  for  almost  half  a 
mile,  the  shale  and  coal  are  finely  exposed  along  the  stream, 
and  the  very  numerous  openings  give  ready  access  to  the  roof. 
Mr.  AVhite,  who  has  given  some  attention  to  the  study  of  fossil 
plants,  has  made  out  the  following  partial  list  of  genera  occur- 
ring at  this  locality  and  its  vicinity  : — Neuropteris.,  Fecoj)teris, 
Alethopteris.,  Sphenopteris,  Anotopterisf,  Goniopteris  .^,  Sphenophyl- 
lum,  Ammlaria,  Pinmdaria,  and  HymenophjlUtes. 

Where  this  stratum  is  absent,  the  sandstone  rests  directly  on 
the  coal. 

3.  The  ^Vaynesharg  3Iain  Coal  Bed. 

The  Waynesburg  Coal  shows  great  variation  in  thickness,  and 
at  times  becomes  exceedingly  thin,  though  it  never  wholly  dis- 
appears within  this  district.  AWiere  not  eroded  by  the  overl- 
ing sandstone  it  is  double,  triple,  or  even  farther  divided. 
Northward,  in  AVashington  county,  it  is  quite  insignificant; 
and  at  the  exposures  in  Alleghenj^  county  is  rarely  of  any  value 
whatever. 

Southward,  in  Greene  county  and  the  adjoining  portion  of 
West  Virginia,  it  attains  its  greatest  importance ; hut  followed 
still  farther  southward,  it  is  seen  dwindling  as  at  the  north, 
until  at  the  farthest  point  ivhere  I have  examined  it  in  central 
West  Virginia,  it  is  barely  six  inches  thick. 

In  Ohio,  it  is  the  Coal  XI of  that  State,  and  is  extremely  va- 
riable. 

In  Greene  county  it  is  the  chief  source  of  supply.  In  east- 
ern V^ashington  county  it  is  thick  and  is  mined ; but  in  the 
western  portion  of  that  county  it  is  very  thin  and  is  inferior  in 
value  to  the  Washington  Coal. 

In  Washington  county  the  extremes  of  thickness  are  six 
inches  and  seven  feet,  and  the  variations  are  quite  abrupt, 
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these  extremes  being  sometimes  found  within  the  limits  of  a 
single  township.  In  the  eastern  portion,  the  bed  is  usually  not 
very  complex  in  structure,  and  the  following  section  obtained 
at  the  village  of  Pin-hook,  in  Amwell  township,  may  he  re- 
garded as  a typical  form ; — 


Coal 5"  to  16" 

Clay 10"  to  18" 

Bed  5|  feet,  <!  Coal 27"  to  34" 

j Olay 4"  to  20" 

I Coal 5"  to  7" 


Put  an  opening  on  Brush  run  in  Buflalo  township,  shows  ex- 
treme sub-division,  almost  equal  to  that  exhibited  at  many 
localities  by  the  Washington  Coal.  There  one  finds:— 


Bituminous  shale 6"  to  8" 

Coal,  with  thin  partings  of  clay 10"  to  14" 

Coal 10"  to  12" 

Clay.. 1"  to  3" 

Coal 8"  to  10  ' 

Coal 30"  to  36" 

Clay 2"  to  8" 

Coal 2"  to  4" 


In  Greene  county,  openings  in  this  coal  were  seen  in  D'un- 
kard,  Greene,  Monongahela,  Gumherland,  Jeflerson,  Morgan, 
Franklin,  Perry  and  Pichhill  townships.  In  all  of  these  it  is 
thick  and  seldom  shows  such  suh-division  as  that  given  in  the 
last  section.  In  Franklin,  the  bed  is  usually  double,  being  di- 
vided by  a variable  layer  of  clay,  though  occasionally  it  is  triple. 
The  ordinary  structure  in  a total  of  six  feet  is  : — 

Coal 12"  to  18" 

Clay 12"  to  48" 

Coal 12"  to  42" 


In  Dunkard  it  is  commonly  triple,  the  loiver  division  con- 
sisting of  from  twenty-seven  to  forty-five  inches  of  coal,  and  a 
similar  structure  prevails  in  Jefferson.  At  one  locality  near 
Carmichaels,  in  Cumberland,  the  division  is  more  complex  than 
at  any  other  in  the  county,  being  as  follows : 


Coal 

Clay 

Coal,  bony 

Coal 

Clay 

Coal 

Clay 

Coal 


12" 

1"  to  2" 
6" 

15" 

2"  to  10" 
26" 

36" 

3" 
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Clay 4" 

Coal 5" 

hale 10  feet. 

Coal 8'- 

This  lowest  bench  was  seen  only  in  Cumberland  and  ]\Ionon- 

gahela  townships,  and  the  shale  separating  it  from  the  body  of 

the  bed  varies  from  two  to  twelve  feet  in  thickness.  In  llich- 
hill  township,  on  South  Wheeling  and  Crahapple  creeks,  the 
coal  is  only  double,  and  at  some  openings,  owing  to  erosion  of 
the  upper  bench  during  the  deposition  of , the  overlying  sand- 
stone, it  is  single.  The  thickness  of  the  lower  or  main  bench  is 
somewhat  greater  here  than  at  the  eastern  exposures. 

Followed  into  West  Virginia  from  Yfashington  county,  the 
bed  is  found  diminished  in  thickness,  hut  retaining  its  charac- 
teristic tendency  to  abrupt  change.  At  Honey’s  Point  mills 
on  the  Hempfield  railroad,  the  benches  are  two  and  twenty-six 
inches  respectively,  separated  by  eighteen  inches  of  clay.  The 
upper  bench  soon  disappears  and  in  the  Pan-handle  to  the  Ohio 
river  the  bed  is  single.  The  upper  bench  re-appears  in  Ohio, 
where  the  bed  displays  such  extraordinary  changes  in  thick- 
ness, that  it  is  known  over  a considerable  extent  of  country  as 
the  “ Jumping  Six-foot  vein.”  ^ 

In  West  Virginia,  on  Scott’s  run,  about  live  miles  south  from 
the  line  of  Greene  county,  the  coal  shows  variations  unequalled 
by  any  in  this  district.  There,  within  a distance  of  barely  four 
miles,  the  following  three  separate  measurements  were  ob- 
tained ; — 


I.  II. 

Coal V W’  Coal 9'  0" 

Bitumin’s  shale  8" 

Coal 4'  8" 


Total 7'  1" 


III. 

Coal 

Clay 

Coal 

Clay 

Coal 

Clay 

Coal 


1' 

3' 


3" 

6" 

2" 

2'' 

7" 

1" 

2" 


Total 7'  9" 

rrom  this  line  it  is  easily  traced  in  West  Virginia  to  the 
Parkersburg  branch  of  the  Baltimore  and  Ohio  railroad,  where 
it  shows  the  same  mode  of  sub-division  and  is  accompanied  by 
plant-bearing  shale,  similar  to  that  of  Pennsylvania.  South- 
ward from  the  railroad,  it  is  traceable  only  with  difficulty,  as 
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it  becomes  very  tliin,  and  probably  disappears  not  far  south 
from  the  Staunton  pike. 

6.  A local  limestone. 

In  a large  portion  of  Washington  and  all  of  Allegheny 
county,  the  interval  between  the  Waynesbiirg  and  Uniontown 
coals  is  occupied  by  sandstone  or  sandy  shale,  but  in  south- 
western Washington  and  throughout  Greene,  a limestone  is  in- 
variably found  at  from  20  to  40  feet  below  the  former  coal,  the 
interval  between  the  coal  and  limestone  increasing  southwardly, 
but  decreasing  northwardly  until  it  finally  becomes  zero.  This 
limestone  is  from  4 to  8 feet  thick,  and  is  ordinarily  pure 
enough  to  yield  excellent  lime.  It  is  fouiid  in  West  Virginia 
south  from  our  district,  hut  the  interval  between  it  and  the 
Waynesburg  coal  diminishes,  and  the  rock  itself  becomes  argil- 
laceous, so  that  on  the  Parkersburg  branch  of  the  Baltimore 
railroad  the  interval  is  barely  ten  feet,  and  the  limestone  is 
little  better  than  a compact  calcareoiTS  shale.  Beyond  this  line 
southward  it  disappears,  there  being  no  evidence  of  its  exist- 
ence at  twenty  miles  south  from  the  railroad.  In  West  Vir- 
ginia, west  from  AA^ashington  county,  it  is  quite  irregular.  At 
Roney’s  Point  mills  it  is  eight  feet  below  the  coal  and  three 
feet  thick.  Beyond  tliis  it  disappears  and  is  not  found  in 
Ohio. 

8.  The  Uniontoion  Coal  Bed. 

The  Ujiiontoivn  Coal  is  persistent  either  as  coal  or  as  bitumi- 
nous shale.  At  several  localities  in  Greene  and  AVashington 
counties  it  has  been  mined  on  a small  scale,  but  with  the  ex- 
ception of  one  opening  in  Cumberland  townshijD  of  Greene 
county  all  work  on  it  has  been  abandoned.  At  the  opening- 
referred  to  the  section  is  as  follows : — 

Coal 1'  6' 

Sandstone 10'  0 

Coal 6" 

The  little  coal,  or  the  lower  bench,  is  frequently  seen,  al- 
though commonly  in  much  closer  proximity  to  the  upper 
bench.  When  the  sandstone  parting  is  absent,  the  bed  occa- 
sionally becomes  three  feet  thick.  It  is  true  that  the  two 
benches  have  never  been  seen  united  and  then  diverging,  but 
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there  is  no  room  to  doubt  that  they  are  parts  of  the  same  bed. 
Wherever  tlie  exposure  is  good  the  lower  bench  can  be  recog- 
nized, and  it  is  always  separated  from  the  upper  bench  by  a 
well-defined  parting.  The  case  is  no  more  remarkable  than  the 
instances  where  the  Washington  Coal  doubles  its  total  thick- 
ness within  a short  distance,  the  amount  of  coal  remaining  ap- 
proximately the  same.  When  the  Uniontoicn  Coal  is  a bitu- 
minous shale  it  has  a cannel-like  fracture,  and  contains  great 
numbers  of  fish  teeth  and  which  are  usually  cpiile  small.  I 

have  been  unable  to  trace  this  coal  to  any  distance  in  West 
Virginia,  and  am  inclined  therefore  to  regard  it  as  confined  to 
the  eastern  portion  of  the  trough. 

It  is  not  the  same  with  Coal  X of  the  Ohio  section. 

The  Great  Limestone. 

. The  TJniontown  Coal  rests  directly  upon  the  upper  division  of 
the  Great  Limestone  of  the  old  Pennsylvania  reports. 

I jiropose  to  limit  this  term,  “ The  Great  Limestone,”  to  the 
double  mass  occurring  between  the  Uniontoicn  and  Sewickley 
Coals.  Limestones  occur  below  the  Sewickley  as  well  as  below 
the  Redstone.,  and  in  some  localities  are  so  important  that  it 
might  appear  perfectly  proper  to  include  them  under  this  name. 
But  they  are  by  no  means  persistent,  the  intervals  below  those 
coals  being  frequently  occupied  by  sandstones  or  sbale.  It  seems 
prefei’able  therefore  to  confine  the  name  to  the  persisteiV  por- 
tion— that  between  the  Uniontown  and  Seioickley. 

Ordinarily  this  mass  is  in  two  divisions,  separated  by  sand- 
stone or  shale.  At  one  place  in  Dunkard  townsliip  of  Greene 
county,  and  along  the  lower  portion  of  Ten-Mile  creek,  it  shows 
three  divisions.  But  these  are  the  only  instances  of  such  sub- 
division’, and  the  mass  will  be  described  as  simply  double. 

Upper  Division  of  the  Great  Limestone. 

The  upper  division  varies  from  six  to  eighteen  feet  in  thick- 
ness. It  lies  directly  under  the  Uniontown  Coal,  and  is  easily 
distinguished  by  its  bright  buff  color.  It  disappears  in  the 
northern  portion  of  the  district,  and  is  absent  in  Allegheny 
county,  at  least  it  could  not  be  identified  there.  In  north-west 
Washington  county  it  was  doubtfully  recognized  in  Jefferson 
township.  In  Ohio  it  is  absent,  and  Coed  LX  of  that  State, 
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■wliicli  is  not  identified  in  Pennsylvania  or  "VYest  Virginia,  rests 
directly  on  tlie  lower  division. 

Loioer  Division  of  the  Great  Limestone. 

The  lower  division  is  found  throughout  the  district  wherever 
its  horizon  is  exposed,  except  in  north-eastern  Allegheny  coun- 
ty. It  varies  in  thickness  from  50  to  90  feet.  The  character 
of  the  rock  is  variable.  The  lower  portion  is  commonly  more 
or  less  magnesian,  breaks  with  a smooth  surface,  which  is  some- 
times lustreless,  while  at  others  it  is  quite  bright.  This  part 
is  employed  for  the  manufacture  of  cement  at  many  places, 
and.  is  available  throughout  eastern  Washington  county.  It  is 
the  more  persistent  part  of  the  mass,  having  been  identified  in 
Allegheny  county,  oii  the  Pittsburg  and  Steubenville  pike. 
When  exposed  to  the  weather  it  eventually  breaks  up  into 
small  angular  fragments.  Its  thickness  is  sometimes  fully  50 
feet,  nearly  all  of  which  is  limestone.  The  relative  proportion 
of  shale  increases  northward,  and  in  Allegheny  county  the 
shale  seems  to  predominate.  This  portion  is  wholly  non-fos- 
siliferous  except  in  a thin  layer  at  the  base.  The  upper  portion 
contains  every  variety  of  limestone,  from  that  pure  enough  for 
the  manufacture  of  lime,  to  that  which  is  utterly  worthless  for 
any  purpose  whatever.  Some  of  the  layers  ixvQ  fossiliferous,  but 
the  fossils  are  rarely  silinified,  and  specimens  cannot  be  obtained 
in  identifiable  condition.  For  the  most  part  the  species  are 
Univalves,  being  in  this  respect  unlike  those  found  at  the  very 
base  of  this  division,  which  are  almost  all  Lamelli-hranchs. 

At  Eldersville  in  Jeflerson  township,  Washington  county, 
this  Great  Limestone  has  thinned  away  so  that  it  is  repre- 
sented by  only  three  thin  layers,  aggregating  but  fourteen  feet, 
111  Allegheny  county,  near  Pittsburg,  it  seem’s  to  be  altogether 
wanting. 

In  Ohio  the  lower  divfision  varies  in  thickness  from  zero  to 
seventy  feet  north  from  the  Central  Ohio  railroad.  It  rests  di- 
rectly upon  the  Seioickley  Coal,  and  the  layer  in  contact  with 
the  coal  is  fossiliferous.  This  condition  exists  also  at  Wheel- 
ing. The  greatest  thickness  is  in  the  vicinity  of  the  railroad 
to  a distance  of  probably  eighteen  miles  west  from  the  river, 
IsTortliward  from  that  line  it  diminishes  until  it  disappears,  per- 
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niitting  Coals  VT/Zand  ZXto  come  togetLer.  In  general  cliar- 
acter  it  does  not  difler  from  its  equivalent  in  rennsylrania. 

In  AVest  A'irginia,  south  from  this  district,  the  limestone 
thins  out  quite  rapidljq  and  on  the  Parkersburg  branch  of  the 
Baltimore  and  Ohio  railroad  is  represented  by  only  some  thin 
argillaceous  limestones,  v^hile  at  twentj^  miles  farther  south  no 
trace  of  it  exists. 

Ill  the  viciuit}^  of  the  Great  Kanawha  river,  in  that  State, 
the  whole  mass  of  limestones  belonging  to  the  Upper  Coal  Se- 
ries is  represented  only  by  a few  calcareous  nodules. 

The  Seiuickley  Coal  Bed. 

This  coal  attains  its  chief  importance  in  the  southern  part 
of  the  district  and  is  available  only  in  the  south-eastern  portion 
of  Greene  county,  being  too  thin  elsewhere  to  be  of  any  value. 
It  has  been  traced  along  the  Monongahela  river  to  the  AUash- 
ingtoii  county  line,  and  has  been  seen  at  many  places  in  that, 
county.  In  the  northern  part  of  the  district  it  is  frequently  a 
bituminous  shale,  and  at  numerous  localities  it  seems  to  be 
wholly  absent.  In  Allegheny  county  it  cannot  be  identified. 

A laminated  sandstone  overlies  this  bed  in  south-eastern 
Greene  county,  as  is  also  the  case  in  the  adjoining  portion  of 
AUest  A^irginia.  This  rock  appears  along  the  river  to  where  the 
coal  passes  under  the  stream.  Under  the  coal  is  a similar  sand- 
stone, which  is  quite  thin  along  Dunkard  creek.  But  where  the 
coal  again  appears  above  the  river  the  upper  sandstone  has 
almost  disappeared,  while  the  lower  one  has  greatly  thickened, 
so  that  the  coal  seems  to  lie  immediately  below  the  Great  Lime- 
stone. This  condition  maintains  itself  throughout  the  rest  of 
the  district. 

On  Dunkard  and  AVhiteley  creeks  this  bed  is  mined.  The 
variations  in  structure  are  not  great,  and  the  following  section 
on  Dunkard  is  typical  for  the  township ; — 


Coal 2 feet  1 iiieli. 

Clay.. ? 1 “ 

Coal 3 “ 4 “ 


On  AVhiteley  creek  near  Mapleton,  the  openings  are  quite 
numerous  and  show  a structure  as  follows,  the  total  thickness 
being  4 feet  7 inches ; — ■ 

5— K. 
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Coal 9 inches. 

Parting i “ 

Coal 1 foot  7 “ 

Parting 1 “ 

Coal 10  “ 

Parting 2 “ 

Coal 1 “ 2 “ 


This  is  an  extreme  case  of  division,  as  one  rarely  finds  more 
than  three  distinct  benches  in  the  bed. 

Northward  from  this  line  the  coal  becomes  very  irregular, 
and  not  unfreqneutly  is  represented  only  by  a bituminous  shale. 
Along  Ten-Mile  creek  it  is  a coal  from  12  to  22  inches  thick. 
Thence  along  the  river  to  the  mouth  of  Fishpot  creek  it  is 
with  difficulty  recognizable  as  a bituminous  shale,  but  at  lock 
JSTo.  5 it  is  three  feet  thick,  and  at  a mile  above  Brownsville  it 
is  of  considerable  importance,  as  appears  from  the  following 
section  ; — ■ 


Coal 3 feet  6 inches. 

Clay 2 “ 

Coal 8 “ 


Thence  it  thins  out  northward,  and  cannot  be  recognized  until 
near  Monongahela  City,  where  it  occurs  as  a bituminous  shale. 
Beyond  this,  along  the  river,  it  was  not  found. 

In  the  interior  its  horizon  is  reached  in  Washington  county, 
on  Chartiers  and  Cross  creeks,  as  well  as  on  the  Panhandle  rail- 
road. On  Chartiers  it  is  a bituminous  shale  directly  underly- 
ing the  Great  Limestone.  Possibly  the  black  shale  seen  at 
several  localities  along  the  Pittsburg  and  Steubenville  pike,  in 
Allegheny  county,  may  be  the  representative  of  this  bed,  but 
in  the  absence  of  all  connected  sections  one  would  hardly  be 
justified  in  pronouncing  it  the  equivalent. 

In  West  Virginia,  south  from  Greene  county,  this  bed  is  quite 
as  variable  as  it  is  within  the  limits  of  the  district.  Hear  the 
Pennsylvania  line  it  is  from  four  to  six  feet  thick,  but  south- 
ward it  diminishes  in  importance,  being  traceable  with  diffi- 
culty along  the  Baltimore  and  Ohio  railroad,  and  becoming 
only  three  inches  thick  on  the  Parkersburg  branch  of  that  road. 
In  Ohio  and  the  Panhandle  of  West  Virginia  it  is  divided,  and 
is  represented  by  the  Ohio  Cords  F77J  “ A ” and  yi7J“  C.” 
The  ujiper  division,  or  F77/“  C”  is  of  workable  thickness  in 
eastern  Belmont  county  of  Ohio,  but  disappears  within  twenty 
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miles  west  from  tlie  Ohio  river ; and,  along  tlie  river,  it  has 
disappeared  long  before  Steubenville  is  reached.  In  ISIononga- 
hela  township  of  Greene  county,  in  this  State,  the  Scwicklcy 
shows  a sub-division  cpiite  as  great  as  tliat  in  Ohio  and  the 
AVest  Virginia  Panhandle. 

The  Fishpot  Lihiestove. 

The  interval  between  the  Scidckley  and  Redstone  Coals  is  oc- 
cupied by  two  beds  of  sandstone,  separated  by  a bed  of  lime- 
stone. 1)1  the  northern  portion  of  the  district,  the  limestone 
is  not  persistent.  Along  the  river  line  in  AVashington  and 
Greene  counties,  this  limestone  shows  some  interesting:  varia- 
tions.  Beginning  at  the  AVest  Virginia  line,  it  is  rpiite  thin ; 
thence  it  increases  to  the  mouth  of  Fishpot  run  in  southern 
AVashington,  a little  beyond  the  trough  between  the  Fayette  and 
AVaynesburg  axes.  There  it  is  thirty  feet  thick. 

From  this  locality  it  diminishes  and  at  length  disappears  be- 
fore reaching  the  summit  of  the  AVaynesburg  axis. 

From  this  line  northward  along  the  river,  the  interval  be- 
tween the  Gvo  coals  is  occupied  by  sandstone  or  sandy  shale. 
Between  the  Pin-hook  and  AVashington  axes,  limestone  occurs 
in  this  interval  as  far  north  as  the  southern  portion  of  Alle- 
gheny county,  but  beyond  Upper  St.  Clair  township  of  that 
county,  it  seems  to  be  filled  with  sandstone.  In  the  trough 
west  from  the  line  of  the  Claysville  axis,  the  limestone  is  per- 
sistent as  far  north  as  the  Steubenville  pike  in  Allegheny 
county.  AVhether  it  reaches  farther  north  cannot  lie  deter- 
mined, as  there  are  no  exposures.  In  the  southern  portion  of 
this  trough,  in  Ohio  and  AA^est  A/'irginia,  the  limestone  is  rpiite 
thick  in  the  immediate  vicinity  of  the  Ohio  river.  In  AVest 
Virginia,  it  stretches  south  from  the  State  line  for  not  more 
than  fifteen  or  twenty  miles.  FTo  traces  of  it  occur  on  the  Par- 
kersburg branch  of  the  Baltimore  and  Ohio  railroad. 

llie  Redstone  Coal  Bed. 

The  Redstone  coal,  though  exceedingly  variable,  is  persistent 
throughout  the  greater  portion  of  this  district.  Its  horizon  is 
reached  at  nearly  all  points  along  the  Alonongahela  river,  while 
in  the  interior  it  is  exposed  in  the  north-western  part  of  AVash- 
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iiigtoii  county,  and  in  central  Allegheny  county  along  the  Pan- 
handle road,  as  well  as  in  the  valleys  of  nearly  all  the  streams. 

Beginning  at  our  southern  boundary  on  the  Monongahela 
river,  the  Redstone  is  found  near  Bunkard  creek  as  a bitumi- 
nous shale,  barely  one  foot  thick,  which  occasionally  contains 
three  or  four  inches  of  coal.  Xear  Greensboro’  it  is  a coal,  18 
inches  embedded  in  a mass  of  richly  bituminous  shale  13  feet 
thick.  This  condition  continues  (the  mass  becoming  thinner 
meanwhile)  until,  at  a little  above  Whiteley  creek,  the  shale 
disappears  and  the  coal  has  the  same  thickness  as  at  Greens- 
boro’. 

ISlear  Hatfield’s  ferry,  the  Bedstone  bed  goes  under  the  river. 
When  it  comes  up  again,  as  it  does  below  the  mouth  of  Ten- 
Mile  creek,  it  is  represented  by  18  inches  of  bituminous  shale. 
ISTear  Fredericktown,  the  bed  is  much  thicker  and  consists  of 
bituminous  shale,  three  feet,  and  coal  six  inches.  From  this 
locality  to  the  vicinity  of  Monongahela  city,  it  is  only  a bitu- 
minous shale,  varying  from  one  foot  to  five  feet  in  thickness ; 
but  at  that  place  it  suddenly  acquires  considerable  importance, 
and  becomes  three  feet  six  inches  thick. 

It  retains  the  coal-phase  along  the  river  to  beyond  the  Alle- 
gheny county  line,  eveiywhere  yielding  a good  coal. 

Following  the  river  down,  in  Allegheny  county,  the  strata 
are  seen  rising  rapidly,  and  the  coal  is  soon  so  near  the  hill- 
tops that  it  is  rarely  exposed  ; g,nd  oven  what  exposures  there 
are  are  so  imperfect  as  to  give  no  satisfactory  information. 

Throughout  this  county,  except  in  the  extreme  south-east- 
ern corner,  the  coal  is  much  degraded  in  character,  and  varies 
from  two  inches  to  two  feet.  The  localities  at  which  it  has 
been  identified  are  very  few.  In  Washington  county,  it  has 
been  recognized  only  in  the  vicinity  of  the  Washington  axis 
and  along  the  river  border.  For  the  most  part  it  is  quite  thin 
hut  shows  some  astonishing  changes.  These  may  be  seen  by 
comparing  the  shaft-records  from  the  vicinity  of  Washington. 

Ill  Ohio  and  the  Pan-handle  of  West  Virginia,  this  bed  is 
represented  by  Coal  of  the  Ohio  section,  which  is  a 

variable  bed,  of  economical  importance  at  no  locality. 

In  West  Virginia,  south  from  our  area,  it  is  very  persistent, 
and  near  the  Pennsylvania  line  is  of  much  importance.  Fob 
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lowed  southward,  it  is  found  diminishing  in  thickness,  until 
on  the  Parkersburg  branch  of  the  Baltimore  and  Ohio  railroad, 
it  varies  from  two  inches  to  four  feet  and  is  of  no  value  what- 
eyer.  Twenty  miles  south  from  the  railroad  it  has  disappeared. 
On  the  east  side  of  Laurel  Hill,  in  the  eastern  central  part  of 
AVest  Virginia,  there  is  a coal  at  from  forty  to  eighty  feet  above 
the  Pittsourg^  which  may  possibly  be  this,  though  I am  inclined 
to  regard  it  as  being  the  SeioicJdey. 

The  Upper  Pittsburg  Sandstone. 

The  interval  between  the  Redstone  and  Pittsburg  Coals  is  ex- 
tremely variable,  both  in  respect  of  thickness  and  of  composi- 
tion. The  variations  in  thickness  will  be  considered  in  another 
connection.  Hear  the  AVest  Virginia  line  there  is  in  the  up- 
per portion  a limestone’,  but  this  soon  cfisappears,  and  is  absent 
whei’e  the  bed  passes  under  the  river.  Ho  traces  of  it  occur 
north-west  from  the  trough  lying  east  from  the  AVaynesburg 
axis.  Everywhere,  except  in  the  extreme  south -east  portion  of 
the  district,  this  interval  is  occupied  by  sandstone  or  sandy 
shale. 

The  Pittsburg  Coal  Bed. 

The  Pittsburg  Coal  Bed  alone  of  all  the  beds  in  the  Upper 
Productive  Coal  series  has  such  narrow  limits  of  variation,  as 
to  be  an  available  bed  throiio-hout  the  district,  wherever  it  is 
within  reach.  It  nowhere  becomes  too  thin,  or  too  impure,  to 
repay  working ; and  ordinarily  its  quality  is  superior  to  that 
of  any  other  of  the  upper  coals.  It  is  accessible  nearly  all  the 
way  along  the  Alonongahela  from  the  State  line  to  Pittsburg,  ^ 
being  carried  under  w^ater  level,  for  a few  miles  only,  in  the 
trough  east  from  the  AVaynesburg  axis. 

At  the  mouth  of  Cheat  river,  near  the  State  line,  the  Pitts- 
burg Bed  IS  370  feet  above  the  Alonongahela  river.  Thence  it 
descends  until,  at  a little  way  above  Gray’s  landing,  it  goes  un- 
der the  river  bed,  and  is  185  feet  beneath  it  at  about  sixteen 
miles  ii’om  the  State  line.  From  this  point  it  rises  northwest- 
ward, until  it  crosses  the  AVaynesburg  axis  below  Belvernon; 
but,  owing  to  changes  in  the  course  of  the  river,  its  height 
above  the  stream  is  variable.  At  Brownsville  it  is  at  low 
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water  line.  Below  Eelvernon  it  is  constantly  above  the  river, 
as  the  trough  at  Huston’s  station  is  not  deep  enough  to  carry 
it  under.  At  Braddock’s  Fields  it  is  360',  and  below  Pittsburg 
. fully  400  feet  above  the  low  water  mark. 

AVith  rare  exceptions  this  bed  is  double,  consisting  of  a roof 
and  a lower  division,  separated  by  a clay  parting,  which  varies 
in  thickness  from  one-fourth  of  an  inch  to  nearl}^  three  feet, 
and  frequently  contains  thin  strings  of  coal  tvhich  are  connected 
with  the  roof  division. 

AVhere  the  structure  is  completel}" exposed,  there  is  seen  rest- 
ing on  the  roof  a bituminous  shale,  8"  to  12"  thick,  always 
laminated,  and  having  a fracture  like  that  of  the  poorer  can- 
nels ; it  is  not  persistent  in  the  southern  portion  of  the  dis- 
trict. 

The  jRoof  Division  shows  extreme  variations.  Its  thickness 
is  from  two  inches  to  eight  feet,  but  there  is  a distinct  increase 
in  thickness  northward.  Occasionally  it  is  a single  bench  ; but 
commonly  it  contains  two  or  more  benches  of  coal,  separated 
by  clay;  and  at  one  locality  it  is  broken  into  twenty  divisions. 
The  coal  is  invarialdy  poor,  owing  to  the  large  proportion  of 
ash.  TTie  clay  partings  are  subject  to  abru})t  variations,  for  on 
the  Paidiandle  railroad  the  roof  shows  twenty  divisions  at  a 
little  distance  east  from  Raccoon  station,  Avhile  at  the  station 
it  shows  5'  of  coal  broken  only  by  partings  so  thin  that  they 
can  hardly  be  distinguished  on  the  weathered  surface.  The 
changes  in  tliickness  of  the  Avhole  division  are  equally  abrupt, 
several  instances  having  been  observed  where  within  a short 
distance  it  varied  from  a single  2"  bench  of  coal  to  a mass  of 
' coal  and  shale  3'  tliick. 

I have  said  that  this  roof-division  thickens  northward.  This 
statement  is  the  result  of  many  comparisons,  for  if  one  were 
permitted  to  select  examples  he  could  Avithout  ditnculty  find 
many  eases  in  Allegheiqy  and  northern  AYashington  wdiere  the 
roof  is  as  thin  as  at  any  place  in  Greene  or  south-eastern  AYash- 
ington.  But  taking  all  the  measurements  in  the  south-eastern 
portion,  and  comparing  them  Avith  all  those  made  in  the 
northern  portion,  it  becomes  apparent  that  the  roof  is  thicker 
nortliAvard,  and  that  in  north -Avestern  AYashington  and  Alle- 
gheny the  thickness  is  suddenly  and  greatly  increased. 
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The  lower  division  of  the  Pittsburg  coal  is  from  3'  _6"to  9' 
thick  and  contains  three  persistent  partings,  usually  thin,  which 
divide  it  into  four  benches  known  as  the  “ Upper,”  the  “ Pear- 
ing-in,” the  “Brick,”  and  the  “Loiver  Bottom.” 

In  the  tirst  or  Upper  Bench,  there  is  occasionally  a parting 
Avhich  IS  rarely  seen  except  at  the  extreme  north-west,  Avhere 
it  seems  to  be  a common  feature..  This  is  the  thick  bench  and 
usually  yields  the  best  coal. 

The  “ Bcarivg-i'id'’  Bench  varies  from  2"  to  4",  and  is  invari- 
ably distinct,  except  where  the  bed  is  a block  coal,  and  all  the 
partings  are  missing.  The  name  is  applied  because  on  this 
bench  the  miner  works  in  to  gain  a face  against  which  to  bring 
out  the  other  portions  of  the  bed.  This  is  generally  a good 
coal,  hut  in  removal  it  is  reduced  to  slack. 

The  “ Brick”  Bench  is  characterized  by  cleavage  planes  which 
break  the  coal  into  blocks  in  size  and  shape  like  a common 
brick,  whence  the  name.  It  jnelds  a good  coal,  hardly  inferior 
to  that  from  the  Upper  Bench. 

The  “ Lower  Bottom”  Bench  is  the  lowest  of  all,  always  of 
inferior  quality,  and  for  the  most  part  utterly  worthless.  It  is 
broken  by  numerous  thin  layers  of  clay,  as  Avell  as  by  cleavage 
planes,  so  that  it  is  brittle,  and  full  of  ash. 

The  Upper  Bench  contains  thin  partings  or  binders  of  py- 
rites, one  of  which,  at  from  ten  to  fifteen  inches  from  the  top 
is  quite  persistent.  This  impurity  sometimes  occurs  in  the 
Brick,  and  is  alwaA’s  present  in  the  LoAAnr  Bottom. 

The  thickness  of  the  AAdiole  LoAver  DiAusion  of  the  Pittsburg 
Bed  diminishes  nortliAAnrd,  as  the  Eoof  Division  seems  to  in- 
crease in  that  direction  ; but,  Avith  the  exception  already  noted, 
the  Amrious  benches  are  persistent  throughout.  In  the  south- 
eastern part  of  the  district  the  total  thickness  is  from  seven  to 
nine  feet ; greatest  at  BroAvnsville,  Avhere  the  roof  is  4"  and  the 
lower  diAUsion  is  9'.  In  the  Aucinity  of  Pittsburg  and  the  ad- 
joining portions  of  Allegheny  county,  it  A’aries  little  from  5'  6"  ; 
while  in  north-Avestern  AYashington,  it  varies  from  3'  Q”  to  5' ; 
the  former  (3'  6”)  being  found  at  inidAvay  on  the  Panhandle 
railroad,  AAdiere  the  coal  is  a block. 

The  coal  from  the  LoAver  Division  of  the  Pittsburg  coal  is 
somewhat  brittle,  caking,  rich  in  volatile  combustible  matter, 
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and  containing  a variable  percentage  of  sulphur.  In  some  por- 
tions of  the  district,  it  exhibits  layers  of  cannel  near  the  top 
and  occasionally,  as  along  the  Pan-handle  railroad  in  "Wash- 
ington county,  it  becomes  a very  superior  bloc/c  coal. 

The  Pittsburg  Coal  Bed  is  exposed  in  Dunkard,  Monongahela 
and  Jefferson  townships,  Greene  county,  in  East  Bethlehem, 
East  and  West  Pike  Run,  Aden,  Eallowfield,  Carrol,  Union,. 
Peters,  Planover,  Robeson,  Smith,  Jefferson, Chartiers and  bTorth 
Strabane  townships,  Washington  county,  and  in  all  the  town 
ships  of  Allegheny  county  within  the  district.  It  barely  crosses 
from  AVashington  into  Beaver,  there  being  in  the  latter  county 
only  a few  small  outliers. 

In  AVest  Virginia,  south  from  this  district,  the  Pittsburg 
Coal  Bed  is  accessible  throughout  an  extensive  area,  of  which  I 
determined  the  eastern  boundary  as  far  south  as  Braxton  connty 
in  1874.  In  Alonongahela  county,  which  adjoins  Greene  county 
of  this  State,  the  roof  and  lower  divisions  are  distinct  and  the 
latter  at  one  loeality  on  Scott’s  run,  attains  the  usual  thick- 
ness of  ten  feet.  Southward,  however  the  roof  apparently  dis- 
appears, and  at  Fairmount,  twenty  miles  from  the  State  line, 
the  bed  is  single  and  nine  feet  thick.  So  also  at  Clarksburg 
and  other  places  along  the  Parkersburg  branch  of  the  Balti- 
more and  Ohio  railroad,  but  the  singleness  is  only  apparent, 
for  the  structure  at  Clarksburg,  is  as  follows : — 

Coa?,  Roof  Division 3’  0 " 

Main  clay  parting i" 

Coal,  Lower  Division 5'  4 ' 

In  the  lower  division,  here,  there  are  three  subordinate  part- 
ings at  12",  15"  and  18"  from  the  bottom,  giving  the  “ Bear- 
ing-in”  and  “ Brick”  benches  of  the  Pennsylvania  mines. 

The  main  clay  parting  occasionally  becomes  more  marked 
than  in  the  section,  as  near  the  tunnel  east  from  Clarksburg 
and  near  Shinnston,  a few  miles  north  from  that  town. 

The  distinction  between  the  divisions  is  shown  also  in  the 
character  of  the  coal.  That  from  the  roof  having  a tendency 
to  become  bony,  while  the  lower  division  contains  little  ash. 
In  the  latter,  also,  is  found  the  persistent  pyrites  band  which  oc- 
curs in  Pennsylvania  in  the  Upper  bench.  It  is  evident  then, 
that  the  clay  partings  of  the  roof  division  have  disappeared  in. 
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northern  "West  Virginia,  and  that  that  division  becomes  solid 
coal  towards  the  south,  just  as  it  does  at  some  localities  in  the 
northern  part  of  this  district. 

Followed  southward  and  south-eastward  the  bed  is  found 
growing  thinner,  so  that,  where  it  passes  under  the  Little  Kan- 
awha at  Glenville,  the  total  thickness  of  both  divisions  is  only 
five  feet ; and  at  the  extreme  eastern  exposure  in  Upshur 
county,  it  is  somewhat  less  than  four  feet.  The  lower  division 
being  only  two  feet. 

A very  interesting  feature  of  the  Pittsburg  Coal  Bed  through- 
out that  region,  is  the  growing  resemblance  of  its  Upper  and 
Lower  Divisions ; for,  going  eastward,  one  finds  more  and  more 
difficulty  in  distinguishing  the  two  divisions  ; until  at  last,  along 
the  eastern  outcrop  in  Barbour  county,  there  are  several  open- 
ings in  which  no  difference  exists,  the  Poof  division  being  pre- 
cisely like  the  other,  and  the  parting  between  them  has  dis- 
appeared. 

To  the  westward  of  this  district,  the  Pittsburg  Coal  is  found 
on  Wheeling  creek  and  other  streams  in  the  Ohio  Panhandle 
of  West  Virginia,  but  no  sufficient  examination  of  it  has  been 
made  north  from  Ohio  county.  In  the  vicinity  of  Wheeling, 
the  bed  is  always  double,  and  the  roof  has  the  same  character 
as  in  Pennsylvania,  always  yielding  a bony  coal  and  varying 
from  one  to  two  feet  in  thickness  ; the  Lower  Division  being 
from  five  to  six  feet  thick. 

Crossino;  into  Ohio,  one  finds  the  coal  bed  double  aloun 
Wheeling  creek,  the  lower  division  varying  from  5'  to  6',  while 
the  roof  itself  is  usually  double.  In  this  vicinity  its  section  is 
sometimes  badly  broken  up  into  thin  layers,  but  the  amount  of 
coal  is  cpiite  constant.  Korthward  and  westward  the  thickness 
of  the  lower  division  decreases,  but  the  four  benches  are  alwaj's 
present,  and  show  the  same  peculiarities  as  in  Pennsylvania. 
The  roof  slioivs  an  extraordinary  increase  in  Jefferson  county, 
becoming  at  one  locality  five  feet  thick,  and  frequently  show- 
ing three  feet  of  coal.  Kear  Unionport,  in  Jefferson  county, 
on  the  Panhandle  railroad,  the  lower  division  has  an  extreme 
thickness  of  four  feet  nine  inches,  and  at  the  village  of  Jefier- 
son,  north  from  tbe  railroad  in  the  adjoining  county  of  Harri- 
son, it  is  four  feet  eight  inches.  In  the  western  portion  of  Har- 
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rison,  on  the  extreme  point  of  the  outcrop  line,  at  Hanover,  the 
following  structure  is  shown  ; — 

Eoof  division,  V 6";— Clay,  I" Lower  division,  3'  11". 

South-west  from  this  on  the  same  outcrop  line,  the  lower  di- 
vision shov  s a thickness  of  four  feet  at  Heersville.  Hetween 
this  point  and.  the  Central  Ohio  railroad  the  vooj^  division  is 
wanting,  having  been  removed  hy  erosion  during  the  forma- 
tion of  the  overlying  sandstone,  and  it  is  not  certain  that  the 
lower  division  is  fully  represented.  In  the  second  geological 
district  of  that  State  the  bed  becomes,  according  to  Prof.  An- 
drews, onlj^  one  foot  thick  at  its  western  outcrop. 
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CHAPTER  VII. 

The  Lower  Barren  Series. 

This  series  consists  chiefly  of  sandstones  and  shales  with 
some  variable  limestones  and  coals. 

Along  the  Monongahela  river,  the  upper  portion  is  exposed 
near  the  West  Virginia  line,  as  well  as  along  the  whole  river 
front  of  Washington  and  Allegheny  counties. 

Along  the  Ohio  river  it  is  constantly  in  sight  as  far  as  Ro- 
chester, beyond  which  it  rises  rapidly,  and  at  the  Slate  line  is 
barely  caught  by  the  hills  on  the  north-western  side  of  the 
river. 

The  extreme  thickness  exposed  along  the  IMonongahela  is 
375  feet,  this  being  reached  only  near  the  AVest  Virginia  line 
and  at  Pittsburg.  In  Allegheny  county  away  from  the  river, 
and  in  AVashington  county  north  from  the  Panhandle  railroad, 
this  thickness  is  occasionally  shown.  Tliroiaghout  Greene, 
away  from  the  river,  and  in  the  greater  part  of  AVashington 
the  Lower  Barrens  are  deeply  buried.  The  whole  series  is  seen 
in  detail  only  in  Beaver  county,  where  owing  to  the  predomi- 
nance of  sandstones  the  exposures  are  good  and  clear. 

In  the  south-eastern  portion  of  fae  district,  as  shown  by  oil- 
borings  on  Bunkard  creek,  the  interval  between  the  Pittsburg 
Coed  and  the  Alahoning  Sandstone  is  not  far  from  425  feet ; 
but  this  interval  increases  northward  and  north-westward,  un- 
til in  Beaver  county,  accordins:  to  Air.  AVhite,  it  is  from  530  to 
540  feet. 

The  section  as  obtained  in  Beaver  county  by  Air.  AA^hite  is  as 
follows : — 

Barren  Measures  in  Beaver  County. 

1.  Pittsburg  coal  bed 


2.  Shale 8' 

3.  Limestone 5' 

4.  Concealed 100' 

5.  Shale 10' 

6.  Coal  bed 1'  6" 

7.  Sandy  shale 35' 
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8.  Limestone 4' 

9.  Calcareous  shale,  fossiliferous 3'  6" 

10.  CoaZ  Sed,  slaty 1' 

11.  Shale 10' 

12.  Mobgantown  Sandstone 60'  to  70' 

13.  Coal  Bed 0'  to  3' 

14.  Flaggy  sandstone 25'  to  35' 

15.  Limestone,  crinoidal 2'  to  5' 

16.  Coal  Bed 0'  to  1'  4" 

17.  Variegated  shale 25'  to  30' 

18.  Blue  sandy  shale 50'  to  60' 

19.  Red  shale,  argillaceous 0'  to  20' 

20.  Coal  Bed,  cannel 0'  to  6' 

21.  Sandstone,  laminated 90'  to  100' 

22.  Limestone,  black,  fossiliferous 0'  to  5' 

23.  Dark  shale 9 to  15' 

24.  Coal  Bed 0'  to  2'  6" 

25.  Sandy  shale 25'  to  35' 

20.  Mahoning  Sandstone • 


Tlie  concealed  interval,  ISTo.  4,  was  not  found  exposed  at  any 
locality  in  Beaver  county,  but  was  seen  more  or  less  in  detail 
at  several  places  in  Greene  county,  and  portions  are  occasion- 
ally exposed  along  the  Panlianille  railroad  in  Allegheny  county. 
It  is  strange,  however,  that  this  interval  should  be  so  thickly 
covered  with  debris,  that  even  the  numerous  excavations  along 
the  railroad  for  coal  tramways,  in  nearly  every  instance,  failed 
to  reach  the  rocks. 

In  the  extreme  south,  south-east  of  Greene  county,  the  fol- 
lowing section  was  obtained 


1.  Bittsburg  Coal  Bed — 

2.  Clay 

3.  Calcareous  shale 5' 

4.  Sandstone  and  shale 30' 

5.  Coal  Bed 1... 1'  6' 

6.  Limestone 12' 

7.  Shale 25' 

8.  Sandstone 35' 

9.  Arenaceous  shale 15' 

10.  Coal  and  clay 11" 

11.  Limestone  and  shale 11'  10" 

12.  Sandstone 10 

13.  Shale 4' 


At  Fort  Pitt  station,  on  the  Panhandle  railroad,  the  interval 
for  110  feet  below  the  Pittsburg  Goa^  contains  nothing  but  sand- 
stone, aside  from  two  thin  limestones,  one  immediately  below 
the  coal,  and  the  other  at  fifteen  feet  lower. 
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So  great  and  so  frequent  are  the  changes  in  the  shales  and 
sandstones  of  this  series,  that  a detailed  discussion  of  tlie  whole 
would  be  intelligible  only  by  a comparison  of  a large  number 
of  sections ; hut  for  the  most  part  the  rocks  are  of  so  little  in- 
terest or  importance  that  such  a comparison  would  he  only  a 
waste  of  time  and  space,  edifying  to  neither  the  author  nor  the 
reader.  A few  of  the  rocks,  however,  are  sufficiently  persist- 
ent to  enable  us  to  discuss  their  characteristics  intelligentlju 

3.  Limestones  under  the  Pittsburg  Bed. 

At  a distance  varying  from  a few  inches  to  eight  feet  below 
the  Fittshiirg  Coal  is  a limestone,  which  is  rarely  wanting, 
though  in  some  localities  it  is  represented  only  by  calcareous 
shale  or  nodules.  It  is  coarse,  light  blue  to  gray,  sometimes 
brecciated,  and  always  contains  vast  numbers  of  minute  uni- 
valve mollusks. 

At  from  ten  to  thirty  feet  below  this  is  another  and  almost 
equally  persistent  limestone,  which  in  the  south-eastern  portion 
oftlie  district  sometimes  becomes  twelve  or  fourteen  feet  thick. 
ISTorthward  it  diminishes  in  thickness,  and  in  north-western 
AVashington,  as  well  as  in  western  Allegheny,  it  is  usually  ab- 
sent, though  the  upper  one  is  present.  In  central  AVashington, 
as  well  as  in  southern  Allegheny,  it  is  present,  and  sometimes 
becomes  six  feet  thick.  From  the  conditions  at  Alanstield  in 
Allegheny  county,  I am  inclined  to  suppose  that  the  two  lime- 
stones unite,  and  that  the  single  limestone,  so  persistent  north- 
ward and  which  occupies  the  place  of  the  upper  one,  represents 
them  both.  The  lower  limestone  resembles  the  upper  in  gen- 
eral characteristics,  but  is  not  so  constantly  fossiliferous. 

Little  Pittsburg  Coal  Bed. 

Resting  on  this  lower  limestone  is  a little  coal,  which  is  quite 
persistent  in  the  eastern  part  of  the  district,  being  rarely  ab- 
sent where  its  horizon  is  exposed.  It  is  present  also  on  Char- 
tiers  creek  in  AYashington  county,  where  the  AYashington  axis 
brings  up  the  Pittsburg  Goal,  as  well  as  on  the  same  creek  in 
Allegheny  county  near  Alansfield,  where  the  interval  between 
the  two  limestones  is  only  ten  feet  as  against  thirty  feet  in 
south-eastern  Greene.  Ro  evidence  of  the  existence  of  this 
coal  was  found  northward  or  westward  from  this  locality,  and 
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in  north-western  IVashington  and  western  Allegheny  it  cer- 
tainly is  wanting.  This  bed  I have  identified  Avith  the  Little 
Pittsburg  Coal  of  the  old  reports.  It  seldom  exceeds  eighteen 
inches  in  thickness,  and  is  of  no  economical  value. 

Local  3Ia7isfield  Limestones. 

Toward  the  base  of  the  concealed  interval  of  the  Beaver 

section  there  are  two  limestones  Avhich  were  seen  on  the  Pan- 

• 

handle  railroad  west  from  Mansfield,  and  on  the  Chartiers  Val- 
ley railroad  south  from  that  place.  Evidently  these  are  want- 
ing along  the  Monongahela  river,  and  they  are  not  mentioned 
by  Mr.  White  in  his  notes  on  Beaver  county.  They  are  quite 
ferruginous,  and  each  is  fossiliferous.  Above  the  upper  is  a 
fiaggy  sandstone,  Avhose  variations  Avill  be  referred  to  in  another 
connection. 

6,  7,  8,  Coal  and  Limestone. 

Below  this  comes  an  argillaceous  shale,  uncier  which  is  a 
little  coal,  from  six  inches  to  eighteen  inches  thick,  which  seems 
to  be  wide  spread  hut  very  irregular  in  its  distribution.  It 
occurs  at  a number  of  localities  along  the  river  in  south-east 
Greene,  hut  appears  to  be  absent  opposite  Pittsburg,  and  no 
evidence  of  it  was  seen  in  Washington  along  the  river.  The 
exposures  there  are  very  poor,  and  this  coal  being  thin,  might 
easily  he  overlooked.  It  is  found  on  the  Panhandle  railroad,  at 
and  beyond  the  great  tunnel  near  Nimick’s  station,  where  it  is 
four  to  five  inches  thick,  but  no  other  exposure  was  observed 
in  Allegheny  county.  In  Greene  county,  it  rests  directly  on  a 
variable  limestone  which  there  sometimes  becomes  ten  feet  thick ; 
but  on  the  Panhandle  railroad,  ten  feet  of  variegated  clay,  and 
in  Beaver  thirty-five  feet  of  sandy  shale  separate  it  from  the 
limestone  which  has  become  quite  thin.  The  little  coal  (Ho.  1 0) 
mentioned  in  Mr.  White’s  section  as  underlying  this  limesto7ie  is 
altogether  local. 

12.  Morgantov'n  Sandstone. 

At  from  140  to  IGO  feet  below  the  Pittsburg  Coal.,  there  is  a 
widely  persistent  sandstone  Avhich  prevails  throughout  the 
whole  district,  though  it  shoivs  great  variations  in  thickness 
and  character.  It  is  undoubtedly  the  same  with  that  which 
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I have  denominated  the  Morgantown  Sandstone,  from  the  fact 
that  it  is  so  extensively  emploj'ed  for  building  purposes  at  the 
village  of  that  name  in  "West  Virginia.  The  thickness  in  Bea- 
ver count}",  as  shown  in  the  section,  is  extreme,  and  there  the 
upper  portion  is  massive,  while  the  lower  is  flaggy.  In  the  vi- 
cinity of  Nimick’s  station,  on  the  Panhandle  railroad,  the  whole 
mass  is  shaly  and  contains  not  a little  argillaceous  shale ; but 
on  the  Monongahela  river  the  massive  character  is  regained,  so 
that  opposite  Pittsburg  it  is  fifty-two  feet  thick,  and  farther 
up  forms  cliffs  along  the  stream.  In  south-east  Greeue,  it  is 
from  thirty  to  seventy  feet  thick,  and  is  of  interest  as  it  is  the 
fi.rst  oil  rock  of  the  Dunkard  oil  region  in  that  county.  The  rock 
is  blue  to  gray,  somewhat  coarse  grained  and  ferruginous  and 
is  an  excellent  building  stone. 

1-3.  Local  Coal  Bed. 

Underlying  the  Morgantown  sandstone,  IMr.  AVhite  finds  a 
coal  in  Beaver  county,  which  is  confined  to  that  county  and 
north-western  Allegheny,  including  the  corner  of  AVashington 
adjoining.  It  is  irregular,  being  often  absent.  The  extreme 
thickness  is  three  feet,  which  occurs  on  Bigger's  run  in  AVash- 
ington county,  on  the  border  of  Beaver.  It  Avas  seen  also  on 
Moon  run,  in  Allegheny  county. 

Binningharn  Shale. 

BeloAV  the  Alorgantown  Sandstone  at  Pittsburg,  there  is  a 
dark  thinly  laminated  shale,  which  is  nearly  fifty  feet  thick, 
and  forms  one  of  the  marked  features  of  the  bluff.  It  is  jointed, 
the  joints  passing  through  the  mass,  so  that  tlie  face  of  the 
hill  is  insecure,  and  between  Birmingham  station  and  Temper- 
anceville,  is  covered  Avith  extensiA^e  slides.  Before  reaching 
Chartiers  creek  this  rock  changes,  and  in  the  railroad  cuts  is 
represented  by  a poor  sandy  shale. 

15.  Crtnoidal  Liaiestone. 

The  Crinoidal  Limestone  is  the  Black  Fossiliferous  Lime- 
stone of  the  old  reports.  I ha\"e  rejected  the  latter  name  as 
improper,  because  it  coiiA^eys  an  altogether  inaccurate  concep- 
tion of  the  rock  which  is  a black  calcareous  shale  at  only  one 
locality.  Instead,  I employ  the  name  by  Avhich  I liaA-e  desig- 
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Bated  it  in  the  Ohio  Eeport  and  in  other  publications,  as  that 
describes  the  peculiar  feature  of  the  stratum,  by  which  it  can 
be  recognized  at  nearly  all  localities,  except  that  opposite  Pitts- 
burg. 

This  limestone  is  dark  hlueish  or  greenish  gray,  tough  and 
breaks  with  a granular  surface,  much  resembling  that  of  a coarse 
sandstone.  It  weathers  into  blocks,  which  are  sharply  defined, 
l)ut  the  weathering  proceeds  very  slowly  and  the  rock  is  invalu- 
able as  a horizon  in  the  Loioer  Barrens  where  everything  else  is 
variable.  It  is  unlike  any  other  rock  in  the  series  and  seldom 
■changes  in  character.  In  all  cases  it  is  fossiliferous  and  con- 
tains immense  numbers  of  criuoidal  stems  and  spines  or  plates. 

Mr.  White  states  that  it  occurs  throughout  southern  .Beaver, 
and  that  although  only  three  feet  thick,  it  is  the  only  persist- 
ent limestone  in  the  series.  Along  the  Ohio  river,  from  Him- 
ick’s  station  to  Birmingham,  this  stratum  is  constantly  in  sight, 
but  there  it  differs  strangely  from  its  common  structure.  The 
limestone  is  of  irregular  thickness,  sometimes  embedded  in  a 
black  calcareous  sh’ale,  extremely  rich  in  fossils,  while  at  others 
it  forms  a rude  shapeless  mass  of  limestone,  six  to  eight  feet 
thick.  At  a short  distance  up  the  Monongahela  river,  the 
usual  character  is  resumed,  so  that  at  Six-Mile  ferry.  Brad- 
dock’s  Station,  Peter’s  Creek  and  other  localities,  it  is  as  de- 
scribed above.  It  passes  under  the  river  near  Peter’s  creek  and 
is  not  exposed  again  within  the  district,  though  its  horizon  is 
reached  below  the  State  line. 

In  the  limestone  I observed  Productus  Nebrascensis,  Prodiictus 
Pratte7iianiis^  Productus  Lonffisjnnus,  Productus  semi-reticulatus, 
Ilemipronites  crassus,  Spirifer  cameratus,  Spirifer plano-cotivexus, 
Athyris  subtilita,  Lophophyllum  proliferum^  Zeacrinus  mucrospi- 
oms,  together  with  many  indeterminate  plates  and  stems  of 
crinoids.'  In  addition  to  these,  the  black  shale  at  Pittsburg 
contains  ChoJietes  granulifera  and  Nautilus  occidentalis. 

16.  Ohio  Coal  “VIB.” 

Directly  underlying  the  criuoidal  limestone  is  a very  per- 
sistent though  variable  little  coal.  ]\lr.  White  states  that  it  is 
occasionally  absent  in  Beaver  count3L  It  is  rarely  absent  in 
Alleghen}^  county,  where  it  varies  from  three  inches  to  one  foot 
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in  thickness.  It  is  of  no  economical  importance.  This  is  coed 
Vllb  of  the  Ohio  section. 


Isms.  17,  18,  19,  20. 

Below  this  is  a mass  of  variegated  clay  which  seems  to  be  per- 
sistent, It  rests  on  a mass  of  sandstone  and  shale,  which  is 
well  exposed  on  the  north  side  of  the  Ohio,  at  W ood’s  Bun  sta- 
tion on  the  Pittsburg,  Port  "Wayne  and  Chicago  railroad,  where 
it  has  a thickness  of  about  130  feet,  showing  no  break  except 
occasional  changes  from  massive  to  flaggy,  or  vice  versa.  It  is 
the  sandstone  at  M’Kee’s  rocks,  near  the  mouth  of  Chartiers 
creek.  The  same  rock  is  partially  exposed  near  N imick’s  station , 
below  the  track  level.  In  Beaver  county,  Mr.  White  found  at 
somewhat  more  than  one-third  of  the  way  from  the  top,  a mass 
of  argillaceous  shale  and  a bed  of  impure  cannel  coal,  six  feet 
thick,  both  of  which  appear  to  be  purely  local,  as  they  were 
found  at  only  one  place.  These  are  Hos.  19  and  20,  of  the  sec- 
tion.. As  seen  at  Wood’s  run  and  M’Kee’s  rocks,  the  lower 
jDortion  of  this  sandstone  is  massive.,  blueish  and  micaceous,  con- 
taining some  thin  layers  of  conglomerate,  and  is  well  adapted  for 
use  as  building  stone. 


At  Wood’s  run,  the  following  section  is  seen  below  this  stra- 
tum : ^ 

Dark  shale 7' 

Coal 2"  • 

Dark  fissile  shale 12' 

Ko  lower  strata  than  these  are  exposed  in  Allegheny  county, 
for  westward  along  the  Fort  Wayne  railroad  the  sandstone 
forms  great  clifls  for  several  miles.  In  Beaver  county,  Mr. 
White  finds  at  this  horizon,  Kos.  22,  23  and  24  of  the  section, 
which  however  are  quite  local,  as  they  cannot  be  traced.  Ko. 
22  is  a fossiliferous  calcareous  shale,  containing  many  speci- 
mens of  the  more  common  Coal  Measures  species.  The  coal  un- 
derlying it  may  be  the  Ellc  Lick,  but  it  is  difficult  to  determine 
exactly  where  that  name  belongs.'^ 

Below  this  to  the  Mahoning  Sandstone  there  is  a sandy  shale, 
which  passes  gradually  into  the  sandstone  below. 


* [The  name  was  given  hy  me  in  1840  to  a four  foot  bed  of  coal,  apparently 
overlying  the  Mahoning  Sandstone,  at  the  falls  of  the  Elk  Lick  creek  in 
southern  Somerset  county,  and  it  has  been  productive  of  nothing  but  confu- 
sion ever  since.  J.  P.  L.]  - 

6— K. 
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The  Lower  Barrens  in  West  Virginia. 

In  "West  Yirginia,  south  from  this  district,  the  Lower  Bar- 
ren Series  is  well  exposed  on  both  flanks  of  Laurel  Hill,  hut 
owing  to  the  flattening  of  that  axis  southward,  the  upper  rocks 
cross  the  fold  south  from  the  Baltimore  and  Ohio  railroad,  and 
the  Lower  Barrens  are  exposed  only  in  part,  where  streams  cut 
deeply  into  the  axis.  The  Little  Pittsburg  and  tlie  Coal  No.  6 
of  the  Beaver  section,  seem  to  be  persistent,  having  been  found 
at  some  distance  south  from  the  railroad.  The  limestones  are 
quite  numerous  in  Monongalia  county,  but  southward  they  be- 
come earthy  and  disappear,  so  that  at  the  railroad  there  are 
only  three  of  them  left,  of  which  the  Crinoidal  is  one ; even 
these  disappear  at  an  inconsiderable  distance  further  south,  so 
that  on  the  east  flank  of  Rich  mountain  the  series  is  about  400 
feet  thick,  and  consists  wholly  of  strange  red  shales  with  here 
and  there  an  irregular  sandstone. 

In  the  disturbed  region  embracing  the  oil -break  of  West 
Virginia,  the  lower  barren  series  is  well  exposed  on  both  sides 
of  the  break,  beginning  at  Ellenborough,  on  the  Parkersburg 
branch  of  the  Baltimore  and  Ohio  railroad. 

From  the  line  of  fault  near  that  place  the  rocks  are  horizon- 
tal, or  nearly  so,  to  ike  immediate  vicinity  of  the  break.  They 
are  shales  and  sandstones,  the  former  dull  brick-red,  the  latter 
gray  and  apt  to  change  into  the  prevailing  shale.  A thin  lime- 
stone occurs  near  the  top  of  the  series  and  two,  perhaps  three 
variable  coals  are  found,  one  far  up,  which  may  be  equivalent 
to  the  Little  Pittsburg.,  while  the  others  are  near  the  base,  and 
have  no  representatives  in  the  Greene  and  W ashington  district 
of  Pennsylvania. 

The  Crinoidal  Limestone  is  readily  recognized  in  northern 
West  Virginia.  It  still  retains  the  peculiarity  of  color  already 
noted,  but  disintegrates  more  easily  upon  exposure.  Some 
portions  weather  into  nodules,  while  others  break  down  into  a 
blue  mud.  The  fossils  are  numerous,  but  the  species  are  fewer 
than  in  Pennsylvania.  Immediately  underlying  it  is  a mass  of 
variegated  shale,  wdrich  is  fossiliferous  throughout,  and  rests 
on  a thin  coal.  This  group  disappears  altogether  at  a short  dis- 
tance from  the  Baltimore  and  Ohio  railroad. 
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The  Tower  Barrens  in  Ohio. 

In  Ohio  this  ’ series  has  its  greatest  thickness  on  the  Ohio 
river  not  far  from  Steubenville,  where- the  whole  interval  from 
the  Pittsburg  to  the  Ufper  Freeport  Coal  is  505  feet,  the  Crinoi- 
dal  Limestone  being  225  feet  below  the  former.  It  is  difficult 
here,  as  is  frequently  the  case  in  north-eastern  Ohio,  to  deter- 
mine precisely  the  upper  line  of  the  Mahoning  Sandstone,  so 
that  in  calculating  the  thickness  of  the  series,  it  is  sufficient 
for  our  purpose  to  take  the  interval  between  the  two  coals  re- 
ferred to.  At  the  western  outcrop  of  the  Pittsburg  Coal.,  in  the 
first  geological  district  of  the  State,  this  interval  is  only  420 
fee't. 

In  the  first  district  of  Ohio  there  is  a limestone  under  the 
Pittsburg  which  contains  the  minute  univalves  characterizing 
it  in  Pennsylvania.  Below  this  there  is  no  other  persistent 
limestone  until  the  Crinoidal  is  reached  which,  in  that  district, 
is  from  140  to  225  feet  below  the  Pittsburg.  Its  features  are 
the  same  as  in  Pennsylvania,  but  occasionally  it  loses  its  fiinty, 
granular  structure  and  becomes  a compact  rock  with  a semi- 
conchoidal  fracture.  The  number  of  species  of  fossils  is 
larger  than  in  Pennsylvania,  and  includes  some  which  I have 
never  found  at  any  locality  east  of  the  Ohio  river.  Two  locali- 
ties in  Ohio  have  yielded  teeth  of  fish.  Dr.  Hewberry  states 
that  he  obtained  a tooth  from  it  opposite  Pittsburg.  This  is 
the  fossiliferous  limestone  which  is  given  in  Dr.  Hildreth’s  sec- 
tion, as  occurring  at  from  80  to  100  feet  below  the  Pomeroy  or 
Pittsburg  Coal,  and  it  is  the  Ames  limestone  of  Prof.  Andrew’s 
in  the  Second  Geological  District  of  Ohio.  The  little  coal  un- 
derlying this  limestone  is  persistent  in  Ohio,  and  in  my  reports 
on  portions  of  that  State,  I have  designated  it  as  Coal 
It  is  sometimes  of  economical  importance. 

In  Ohio  there  occurs  at  from  70  to  100  feet  above  the  Upper 
Freeport,  a wide  spread  but  extremely  variable  coal,  which  Dr. 
Hewberry  has  numbered  Coal  Vil.  It  occupies  the  same  rela- 
tive position  with  the  little  coal  at  Wood’s  run  below  Pitts- 
burg, and  that  observed  in  Beaver  county  by  Mr.  White.  It 
has  been  hesitatingly  identified  with  the  Elk  Lick  Coal. 
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CHAPTER  VIII. 

The  Loiver  Productive  Coal  Series. 

The  Lower  Coal  Series  occurs  only  in  Beaver  county.  It  is 
not  shown  in  full,  as  the  section  reaches  no  lower  than  to  the 
Ferriferous  Limestone.  Beaver  county  was  examined  by  Mr. 
White  and  the  following  summary,  in  so  far  as  it  relates  to 
that  county,  is  made  up  wholly  from  his  notes.  The  section 
as  obtained  is  approximately  as  follows : 

Lower  Productive  Coal  Measure  in  South  Beaver. 


1.  Mahoning  Sandstone 30'  to  70' 

2.  Shale 0' to  12' 

3.  Upper  Freeport  Coal  bed 0'  to  4' 

4.  Fire-clay  and  shale 5'  to  15' 

5.  Freeport  Limestone 2'  to  4' 

6.  Sandy  shale 55'  to  65' 

7.  Lower  Freeport  Coal  bed 0'  0"  to  0'  10" 

8.  Shale 8'  to  10' 

9.  Freeport  Sandstone 75'  to  85' 

10.  Shale 0'  to  30' 

11.  Coal  bed  [Strip  Vein’ll 1' to  2' 

12.  Shale  containing  iron  ore 20'  to  45 

13.  Kittanning  Coal  bed  [Creek  Vein] 3'  to  16'' 

14.  Fire-clay 5'  to  8' 

15.  Flaggy  sandstones 60'  to  75' 

16.  Iron  ore 0'  6" 

17  Ferriferous  Limestone 1'  to  15' 


1.  Mahoning  Sandstone. 

The  Mahoning  sandstone  is  a variable  rock,  sometimes  occur- 
ring in  massive  clilFs  seventy  feet  high,  while  at  others  it  is  a 
poor  flaggy  sandstone  or  even  sandy  shale  barely  thirty  feet 
thick.  It  first  comes  up  from  the  bed  of  the  Ohio  at  a short 
distance  above  the  Beaver  county  line,  whence  it  rises  rapidly, 
so  that  at  the  mouth  of  the  Beaver  it  is  250  feet  above  the 
river.  Thence  to  the  State  line,  along  the  Ohio,  it  maintains 
about  the  same  elevation,  as  the  stream  flows  irregularly  with 
the  strike.  On  this  line  it  is  for  the  most  part  a compact  rock, 
which  is  a most  excellent  building  stone.  It  consists  chiefly 
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of  quartz  grains  and  is  speckled  with  slight  stains  of  oxide  of 
iron,  which  give  it  a peculiar  appearance,  so  that  the  quarry- 
men  usually  speak  of  it  as  the  “pepper  and  salt  rock.”  K’ear 
the  base  it  shows  a layer  of  conglomerate  containing  pebbles 
as  large  as  a hazel-nut.  It  passes  under  Eaccoon  creek  in  Beaver 
county  near  Independence,  and  form  cliffs  along  the  stream 
below  that  village.  Mr.  White  makes  no  reference  to  any  thin 
coal  in  this  stratum  and  as  he  had  opportunity  to  examine  the 
whole  at  many  localities  it  is  quite  certain  that  no  such  coal 
exists  in  southern  Beaver.  But  in  West  Virginia  at  many  lo- 
calities, a thin  coal  does  occur  about  midway,  and  a similar  con- 
dition is  found  over  a large  portion  of  Ohio. 

2.  Shale. 


Between  the  Satidstone  and  the  Upper  Free-port  Coal  there  is 
a shale  which  varies  in  thickness  from  a few  inches  to  twelve 
feet,  and  at  some  places  is  altogether  wanting. 


3.  Upper  Freeport.  Coal  Bed. 

The  Upper  Freeport  Coal  here  shows  as  strange,  though  by 
no  means  such  extreme  variations,  as  those  which  I have  de- 
scribed in  my  “ Uotes  on  the  Geology  of  West  Virginia.”  in 
some  localities  it  is  absent,  in  others  only  six  inches,  while  in 
its  extreme  development  it  is  a mass  of  coal  and  shale  eleven 
feet  six  inches  thick.  Between  these  extremes  every  grada- 
tion occurs.  Hear  Moffatt’s  Mill,  on  Raccoon  creek,  it  is  two 
feet  five  inches  thick  and  separated  from  the  Mahoning  Sand- 
stone above  by  two  feet  of  shale.  At  Swearingen’s  coal  works, 
near  Ilookstown,  in  Greene  township,  it  shows,  in  five  feet 
seven  inches  of  measures — 


Coal,  Slaty  . . . 
Bituminous  shale 

Coal 

Clay 

Coal 


4" 

1' 

3'  6" 

3" 
6" 


and  on  Raccoon  creek,  near  the  mouth  of  Service  creek,  a total 
section  of  eleven  feet  six  inches  is  thus  sub-divided — 


Coal 8" 

Shale. 6'  6" 

fiituminous  shale 1' 

Shale 2' 

Bituminous  shale 4" 

Coal 


1' 
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and  always  shows  the  clay  parting  near  the  base,  as  in  the 
Swearingen  section.  The  bench  below  this  parting  is  from 
six  to  ten  inches  thick,  and  in  quality  its  coal  is  rather  infe- 
rior to  that  from  the  bench  above. 

5.  Freeport  Limestone. 

The  Freeport  Limestone  is  quite  persistent,  varying  from 
light  dove  to  buff  in  color,  and  from  two  to  four  feet  in  thick- 
ness. Occasionally  it  is  absent,  as  at  Phillipsburg,  where  its 
place  is  occupied  by  a sandy  shale  containing  little  calcareous 
matter.  It  sometimes  shows  minute  univalves,  but  for  the 
most  part  it  is  non-fossiliferous. 

7.  Lower  Freeport  Coal  Bed. 

The  Lower  Freeport  Coal  is  so  insignificant  in  Beaver  coun- 
ty that  Mr.  White  hesitated  to  make  the  identification.  Some 
inconsistencies  in  the  old  report,  due  doubtless  to  clerical  er- 
rors or  to  oversight  in  correcting  the  proof,  would  lead  to  un- 
certainty respecting  the  true  place  of  this  coal,  as  in  a few  sec- 
tions it  is  placed  under  instead  of  over  the  Freeport  Sandstone. 
Tl^e  typical  section,  however,  leaves  no  room  for  doubt,  and 
places  the  coal  over  the  sandstone,  so  that  this  little  coal  must 
represent  • the  one  referred  to  by  Prof.  Rogers  as  the  Lower 
Freeport.  In  that  portion  of  Beaver  included  within  the  dis- 
trict, this  bed  never  is  more  than  ten  inches  thick  and  is  trace- 
able only  with  difliculty. 

9.  Freeport  Sandstone. 

The  Freeport  Sandstone  is  micaceous  and  constantly  com- 
pact. It  is  very  hard,  never  less  than  seventy-five  feet  thick, 
and  forms  vertical  clifis  along  several  of  the  streams.  Hear  the 
middle  is  a layer  four  feet  thick,  which  is  excessively  hard  and 
in  structure  resembles  quartzite.  Water-worn  specimens  of  this 
portion  have  a peculiar  polished  surface,  which  at  once  dis- 
tinguishes them  from  fragments  of  any  other  rock.  It  is  evi- 
dently persistent,  having  been  observed  at  numerous  localities. 

11.  Strip  Vein  Coal  Bed. 

Beloiv  the  sandstone  and  separated  from  it  by  a shale,  vary- 
ing from  zero  to  thirty  feet  in  thickness,  is  another  coal.  Re- 
specting its  relations  to  the  coals  farther  east  no  definite  infor- 
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matiou  has  been  obtained,  as  these  lower  rocks  are  in  great 
measure  concealed  on  this  side  of  the  river  by  the  terraces. 
The  numerous  sections  obtained  on  the  opposite  side  during  the 
progress  of  the  former  survey  afford  no  assistance,  as  they  are 
too  far  apart.  The  difficulty  arises  from  the  fact  that  the  in- 
terval between  the  Lower  Freeport  and  the  Kittanning  is  ab- 
ruptly diminished  in  that  direction  from  one  hundred  and  fifty 
feet  to  less  than  forty  feet.  The  whole  section,  as  displayed  in 
this  portion  of  Beaver,  is  found  at  Smith’s  ferry  on  the  Ohio 
State  line,  so  that  a series  of  detailed  sections  from  that  point 
to  the  mouth  of  the  Beaver  would  doubtless  remove  all  the 
difficulty.  In  all  probability  such  a series  would  show  the 
presence  of  an  old  anticlinal  not  far  from  the  line  of  the  Bulger 
axis.  In  Ohio  such  folds  occur  between  the  Kittanning"^  and 
the  Upper  Freeport.  This  coal  is  persistent  along  the  Ohio  be- 
low the  State  line,  and  is  identical  with  the  ‘■‘■strip  vein”  of 
Yellow  Creek,  Ohio,  which  has  been  regarded  as  the  equivalent 
of  the  Ohio  Coal  IV  or  the  Kittanning.  In  Beaver  county  it  is 
from  one  to  two  feet  thick  and  yields  a good  coal.  Though  so 
thin,  it  has  been  opened  in  Moon,  Oreene  and  Hopewell  town- 
ships to  supply  local  demands.  The  shale  underlying  this  coal 
contains  much  iow  grade  kidney  iron  ore,  but  it  is  so  scattered 
throughout  the  mass  as  to  be  of  no  economical  value. 

13.  Kittaxnikg  Coal  Bed. 

The  Kittanuing  Coal  rises  from  the  river  bed  about  a mile 
and  a half  above  Freedom,  and  soon  is  75  feet  above  the  low 
water  mark.  Along  this  line  it  is  usually  concealed  by  the 
heavy  terraces  lining  the  stream.  Few  openings  were  seen,  and 
those  are  all  in  the  vicinity  of  the  Ohio  river.  Southward  from 
the  river  the  coal  becomes  so  bad  that  it  is  familiarly  known  as 
the  “ Sulphur  vein.”  It  is  three  feet  thick  at  the  mouth  of 
Raccoon  creek,  two  feet  one  inch  near  Phillipsburg,  and  the 
same  near  Georgetown.  At  both  of  the  last  two  localities  it 
is  very  bad.  This  is  the  “ creek  vein”  of  Yellow  creek,  Ohio, 
and  is  easily  traced  down  the  river  from  the  State  line. 

* Or  rather  with  the  coal,  which  is  there  regarded  as  equivalent  to  the  Kit- 
tanning. 
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14.  Fire-brick  Clay. 

Underlying  this  bed  is  an  important  deposit  of  fire-claj",, 
which  is  manufactured  into  fire-brick  at  Phillipshurg.  It  seems 
to  be  persistent  on  the  Ohio  below  the  State  line,  and  is  em- 
ployed extensively  both  as  fire  and  potter’s  clay  at  numerous 
localities  along  the  river  in  Ohio.  It  is  not  persistent  eastward 
and  seems  to  disappear  before  reaching  the  mouth  of  the  Bea- 
ver. The  same  is  true  of  the  similar  clay  beneath  the  coal  un- 
derlying the  Freeport  sandstone. 

17.  Ferriferous  Limestone. 

The  Ferriferous  Limestone  is  for  the  most  part  concealed  by" 
the  terraces,  but  it  is  well  exposed  at  two  and  a half  miles  be- 
low the  mouth  of  Raccoon  creek,  where  it  is  twelve  feet  thick, 
on  the  land  of  Mr.  Allen.  Followed  down  the  river  it  is  found 
to  become  thin  and  impure,  so  that  at  half  a mile  below  the 
last  locality  it  consists  of  only  one  foot  of  impure  limestone, 
which  has  a cone-in-cone  structure.  On  Mr.  Allen’s  property 
it  is  a compact  bluish  rock,  wonderfully  rich  in  fossils,  and 
yielding  excellent  lime.  It  answers  well  as  a flux  for  iron  ore. 
Resting  immediately  on  this  limestone  is  a thin  deposit  of  iron 
ore  six  inches  thick.  It  varies  little  in  thickness,  and  though 
of  good  quality  is  not  available. 
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CHAPTER  IX. 

Relations  of  the  Strata. 

The  studies  of  1875  have  led  me  to  the  conclusion  that  the 
numerous  anticlinals  within  the  district  are  extremely  ancient ; 
that  some  of  them,  at  least,  date  hack  certainly  to  the  middle 
of  the  Lower  Barrens,  and  that  the  elevation  of  these  axes  was 
a gradual  process,  the  result  of  lateral  pressure  and  subsidence. 
This  conclusion  is  supported  by  evidences  of  sub-aerial  erosion, 
by  the  distribution  of  the  limestones  and  by  the  variations  in 
the  intervals  between  the  more  important  strata. 

A great  number  of  facts  appear  in  the  sections,  which  bear 
directly  on  the  hypothesis  proposed  by  me  in  1872  to  account 
for  the  origin  of  the  Upper  Coal  strata,  and  thus  far  they  serve 
to  confirm  the  correctness  of  that  hypothesis. 

Though  a discussion  of  these  matters  would,  no  doubt,  be  of 
interest,  yet  at  present  it  could  not  be  other  than  unsatisfac- 
tory. The  season  of  1876  will  be  spent  by  me  in  studying  the 
same  troughs  on  the  eastern  side  of  the  Monongahela  river, 
where  they  contain  the  eastern  and  north-eastern  outcrops  of 
the  Upper  Barrens  and  upper  coalSj  as  well  as  the  lower  groups 
of  the  Coal  Measures.  At  some  localities,  also,  the  underlying 
rocks  will  be  reached.  This  work  will  complement  that  of 
1875,  and  in  all  probability,  will  afford  the  means  of  instituting 
direct  comparisons  of  all  parts  of  the  great  trough  containing 
the  upper  coals.  As  all  this  material  is  essential  to  a proper 
discussion  of  the  relations  of  the  strata,  I have  thought  it  best 
to  defer  such  a discussion  until  the  results  of  1876  can  be  ob- 
tained. 

A brief  examination  of  the  relations  of  the  oil  obtained  in 
this  district  will  be  found  in  the  chapter  on  Economical  Ge- 
ology. 
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PAET  III. 

THE  GEOLOGY  DESCRIBED  BY  TOWHSHIPS. 


Chapter  X. 


Dunkard  ToionsJiijp^  Greene  County. 


Ill  this  township  the  exposed  rocks  extend  from  370  feet 
below  the  Pittsburg  coal  to  about  70  feet  above  the  Washington 
coal.,  the  higher  strata  being  found  on  the  northern  and  western 
borders  and  on  a few  high  knobs  in  the  center.  The  lower 
barren  series  is  exposed  only  in  the  vicinity  of  the  river  and 
the  surface  rocks  for  the  most  part  belong  to  the  upper  coal 
series.  The  dip  throughout  the  township  is  toward  the  north  ■ 
west,  but  the  rate  is  quite  variable. 

On  Crooked  run,  in  the  south-eastern  corner,  where  the  Pitts- 
burg coal  attains  almost  its  highest  elevation  above  the  river, 
the  following  section  was  obtained : 


1.  Sandstone 

2.  Fittshurg  coa^ 

3.  Concealed 

4.  Limestone 

5.  Shale 

6.  Coal 

7.  Sandstone 

8.  Coal 

9.  Shaie 

10.  Clay  shale 

11.  Concealed  to  river 


30' 

7' 

130' 

5' 

15' 

blossom. 

95' 

2'  4" 
4' 

8' 

80 


Xo.  7 is  the  first  sandstone  of  the  oil-wells  on  Dunkard 
creek  and,  as  here  exposed,  is  irregularly  massive  to  shaly.  It 
is  persistent  in  the  river  hills,  being  traceable  quite  to  Morgan- 
town in  West  Virginia,  though  it  shows  marked  variations  in 
structure.  At  many  localities  it  is  extensively  quarried  for 
building  purposes.  During  its  deposition  it  cut  out  the  under- 
lying coal.,  which  varies  from  0 to  2 feet  4 inches  in  thickness. 
Fragments  of  coal  are  numerous  in  the  lower  portion  of  the 
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sandstone,  many  of  which  are  saucer-shaped,  as  though  the 
material  were  soft  when  torn  from  its  place.  The  Pittsburg  is 
not  opened  in  the  vicinity  of  the  section  and  its  overlying  sand- 
stone is  extremely  coarse,  almost  conglomerate. 

Opposite  the  mouth  of  Cheat  river,  the  Pittsburg  Coal  is  mined 
by  Mr.  A.  Dillner,  at  372  feet  above  the  Monongahela  river. 
It  there  shows  the  following  structure  and  association : 

1.  Sandstone 30  0" 

2.  Shale 8'  0" 

3.  Pittsburg  Coal. 

1.  Coal 4''  ^ 

2.  Cla.v 1"  [ 5'  7" 

3.  'Coal 5'  2"  3 


This  is  an  extraordinary  degradation  of  the  bed  not  often 
seen  where  the  overlying  rock  is  an  argillaceous  shale  as  in  this 
case.  I am  inclined  to  suppose  that  the  whole  Roof-division 
was  removed  in  some  way,  if  indeed  it  ever  existed,  before  the 
deposition  of  the  shale,  since  the  portion  remaining  does  not 
show  the  ordinary  thickness  of  the  Lower  division.  ISTo.  3 is 
only  part  of  the  upper  bench.  Mr.  Field’s  opening,  about  a 
mile  and  a half  further  down  the  river  and  near  Crow’s  ferry, 
shows  the  normal  structure  as  follows : 


1.  Sandstone 35'  0" 

2.  Shale  with  cociZ  streaks 1'  0" 


3.  Pittsburg  Coal. 


1.  Coal 6"'i 

2.  Clay 3"  I 

3.  Coal 8 ' j.  9'  7" 

4.  Clay 1'  2"  ] 

5.  Coal 7'  0"  j 


The  direction  from  Dillner’s  opening  to  this  locality  is  almost 
north-west,  and  the  fall  of  the  coal  is  nearly  75  feet.  At  the 
mouth  of  Dunkard  creek,  three  miles  north  north-west  from 
Diliner’s,  the  Pittsburg  is  opened  and  the  following  section  is 


exposed : 

1.  Sandstone 40' 

2.  Pittsburg  Coal 6' 

3.  Concealed... 50' 

4.  Flaggy  sandstone 45' 

5.  Coal blossom. 

6.  Flaggy  sandstone 25' 

7.  Coal V 6" 

8.  Shale 30' 

9.  Limestone 4' 

10.  Concealed  to  river 60' 
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The  dip  to  this  point  is  somewhat  more  than  50  feet  per  mile, 
north  north-west.  The  section  shows  a material  thickening. 
The  interval  between  the  Pittsburg  Coal  and  the  limestone  No. 
9,  being  150  feet,  as  against  130  feet  opposite  the  month  of 
Cheat  River. 

In  the  south-east  corner  of  the  township,  openings  upon  th=e 
Pittsburg  are  quite  numerous.  The  bed  being  worked  by  Messrs. 
L.  Titus,  Daniel  Miller,  George  Brown,  J.  Van  Varis  and 
others.  At  Mr.  Miller’s  opening,  it  shows  its  minimum  thick- 
ness, the  section  being  ; — 

1.  Sandstone 40'  0" 

2.  Pittsburg  Coal. 

1.  Coal 1'  3 " ^ 

2.  Clay Ip/  > 6'  11|" 

3.  Coal 5'  7 " > 

At  the  other  banks  the  total  thickness  of  the  bed  varies  from 
eight  feet  four  inches,  near  Zion  church,  to  ten  feet  two  inches 
at  Mr.  Titus’  bank,  half  a mile  east  from  Wiley  post-office. 
The  roof  is  usually  thin  and  single,  and  yields  a very  pretty 
hut  extremely  impure  coal. 

Along  the  Morgantown  road  the  disappears  under 

the  hill  about  a mile  north  from  the  State  line  and  near  Mr.  J. 
Dorr’s,  the  Bedstone  is  seen  in  the  road.  Its  thickness  is  quite 
variable,  being  barely  five  inches  at  one  exposure,  while  at 
another  the  blossom  indicates  a bed  of  not  less  than  two  feet. 
The  Seioickley  is  first  seen  in  the  same  vicinity  and  is  mined  by 
Mr.  A.  Lucas,  about  three-fourths  of  a mile  farther  north, 
where  the  following  exposure  occurs : 

1.  Shaiy  sandstone 30’  0 ' 

2.  Seivickley  coal. 

1.  Coal 2'  1 " J 

2.  Clay I"  > 5'  5|" 

3.  Coal 3'  4 " > 

This  is  a good  coal.  The  rocks  between  the  Pittsburg  and 
the  Scwickley  are  shown  at  a little  distance  farther  north  near 
Mr.  B.  Ross’  residence,  as  follows : 


1.  Sewickley  coal 5' 

2.  Shale 10' 

3.  Limestone  8' 

4.  Sandstone  and  shale 22- 

5.  Redstone  coal blossom. 

6.  Limestone 4' 
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7.  Shale 20' 

8.  Sandstone 40' 

9.  Pittsburg  coal 8' 

Crossing  to  the  west  of  the  Morgantown  road  and  still  keep- 
ing to  the  south  of  Duukard  creek,  we  find  the  Pittsburg  coal 
passing  under  Crooked  run  near  Mr.  Carlow’s  residence,  where 
the  exposure  is  quite  imperfect,  only  six  feet  of  the  bed  being 
seen.  On  this  run,  which  follows  somewhat  irregularly  the 
boundary  between  West  A^irginia  and  Pennsylvania,  the  Se- 
wickley  is  mined  by  Air.  Scott  John,  about  four  miles  from  the 
river.  It  is  roofed  by  twenty  feet  of  sandstone  and  is  in  two 
divisions,  two  feet  four  inches  and  three  feet  respectively, 
separated  by  a thin  clay  parting.  The  interval  between  the 
Sewickley  and  the  Wayneshiirg,  as  obtained  in  this  vicinity  on 
Mr.  J.  E.  Taylor's  property,  just  north  from  the  run,  is  260  feet. 
The  Sewickley  soon  passes  under  the  run,  at  about  four  and-a- 
half  miles  from  the  river,  the  Pt'aynesburg  is  caught  in  the 
hills.  The  first  openings  in  this  coal  observed  along  this  run 
are  those  of  Air.  J.  Bowlshy  on  the  State  line,  where  the  fol- 
lowing measurement  was  made ; 


1.  Sandstone 

2.  Drab  shale 

3.  Dark  shale 

4.  Waynesburg  Coal. 

1.  Coal 

2.  Clay 

3.  Coal 

4.  Clay 

5.  Coal 


1' 

0' 

2' 

0' 

3' 


0' 

3' 

4' 

8"  I 

6'J 


40'  0" 
5'  0" 
2'  0' 


9" 


Ho.  3 of  this  section  is  quite  rich  in  impressions  of  plants, 
many  of  which  are  exceedingly  well-preserved.  The  section  of 
the  coal  is  a typical  one  for  the  vicinity,  though  the  relative 
thicknesses  of  the  benches  will  not  hold  good,  as  in  this  re- 
spect the  bed  shows  great  and  abrupt  variations.  Two  open- 
ings on  Smith’s  Run,  the  western  boundary  of  the  township, 
present  the  following  diflerences  ; 


1. 

Coal 

1' 

0" 

2. 

Clay 

0' 

2" 

3. 

Coa  1 

2' 

4'' 

4. 

Clay 

1' 

4'' 

5. 

Coal 

2' 

6’' 

Sections  taken  in  either  of  these  hanks  at  intervals  of  forty 
feet  show  greater  variations  than  those  in  the  measurements  just 
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given.  The  coal  is  far  from  being  of  first  quality  at  any  of  the 
openings  in  this  corner  of  the  township. 

Along  Dunkard  creek  exposures  are  frequent,  but  until  Bob- 
town  is  reached  they  are  incomplete  and  few  coal-banks  are 
seen.  At  that  village  the  Morgantown  road  crosses  Dunkard 
creek  near  Maple’s  woolen  mill,  in  the  immediate  vicinity  of  a 
vast  number  of  oil-derricks.  This  is  the  central  q)oint  of  the 
Dunkard  oil  region.  Here  Syck’s  knob,  rising  almost  450  feet 
above  the  stream,  shows  a very  imperfect  section,  but  exhibits 
the  Uniontoim  at  300  feet  above  the  Fittshurg.  which  is  worked 
directly  opposite  the  bridge.  The  TJniontown  is  represented  by 
a fissile  black  shale,  undeidaid  by  a ferruginous  limestone, 
which  weathers  bright  yellow.  The  Sewickley  and  Redstone  are 
concealed,  and  the  section  from  the  Pittsburg  to  the  creek  is  as 
follows : 


1.  Sandstone  or  sandy  shale 


2.  Pittsburg  Coal 

1.  Roof  division 3'  3" 

2.  Clay P' 

3.  Coal.. V 9" 

4.  Clay 1" 


5.  Coal P 0"  . 

6.  Clay i" 

7.  Coal 7" 

8.  Clay p' 

9.  Coal 2'  5", 

3.  Concealed 

4.  Sandstone  and  shale 

5.  Shale  and  iron  ore 

6.  Coal 

7.  Limestone  in  bed  of  creek 


30'  0" 


11" 

^2 


5'  0" 
10'  0" 
12'  0" 
P 6" 


The  roof-division  is  three  feet  three  inches  thick,  and  con- 
sists of  two  benches  of  coal,  two  inches  and  two  feet  respec- 
tively, separated  by  one  foot  of  clay.  The  coal  is  very  poor 
and  is  not  removed.  The  main  parting  is  reduced  to  the  mini- 
mum, being  only  one  inch  thick.  With  one  exception  this  is 
the  only  locality  in  the  southern  portion  of  the  district  where 
a parting  is  seen  in  the  upper  bench  of  the  lower  division. 
Here  it  is  one  inch  thick,  well-marked  and  persistent.  The  coal 
is  of  very  fair  quality,  but  contains  an  appreciable  quantity  of 
sulphur.  The  little  coal  below  is  said  to  be  excellent  and  ad- 
mirably adapted  to  blacksmiths’  use.  At  this  exposure  the 
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Pittsburg  sandstone  is  much  degraded,  being  only  a loose  ir- 
regular sandy  shale  more  or  less  contorted,  but  at  a short  dis- 
tance farther  up  the  stream  it  resumes  its  proper  character. 
About  half  a mile  above  Bobtown  we  find' the  following  oppo- 


site Mr,  Ilufty’s  house ; 

1.  Sandstone,  seen 25' 

2.  Coal  and  shale ; 2' 

3.  Pittsburg  Coal 9' 


The  sandstone  is  compact  and  in  parts  very  clear  and  white, 
but  owing  to  uneven  structure  it  weathers  into  extensive  cavi- 
ties. Indistinct  impressions  of  Spirophyton  occur  here.  ISTo.  2 
of  the  section  represents  the  Poof  division  of  the  bed.  As  its 
coal  is  fragmentary,  I think  that  the  overlying  sandstone,  dur- 
ing its  deposition  tore  out  the  upper  portion  of  the  bed  and 
mingled  the  coal  and  shale  indiscriminately.  This  seems  tne 
more  probable,  since  at  an  exposure  about  one  hundred  yards 
below  this  the  sandstone  is  much  distorted  at  its  base  and  con- 
tains fragments  of  coal ; and  in  the  same  vicinity  it  rests  di- 
rectly on  the  lower  division  of  the  coal.  The  structure  of  the 
bed  cannot  be  made  out  at  the  excavation  near  Mr.  Hufty’s 
house,  as  the  face  is  covered  with  dirt  and  moss,  but  there  is 
much  pyrites  present.  A fine  sulphur  spring  issues  from  the 
coal  here.  The  flow  of  water  is  not  large,  but  sulphuretted 
hydrogen  is  present  in  very  considerable  quantity. 

Above  this  locality,  on  the  road  leading  up  the  creek,  there 
are  no  good  exposures  until  within  half  a mile  of  Fairview, 
where  an  irregular  opening  on  the  Pittsburg  is  seen  extending 
along  the  bank  at  the  roadside  for  more  than  twenty  feet. 
The  overlying  rock  is  the  Pittsburg  sandstone,  whose  under 
surface,  where  exposed  by  the  removal  of  the  coal,  resembles  a 
group  of  saucers  arranged  side  by  side.  The  upper  division  of 
the  bed  is  from  twelve  to  nineteen  inches  thick  and  consists  of 
shale  with  numerous  thin  streaks  of  coal,  which  occasionally 
unite  to  form  a layer  several  inches  thick.  The  lower,  of  which 
only  five  feet  can  be  seen,  is  badly  broken  up  by  hard  clay 
“ binders,”  which  are  persistent  and  often  pyritous.  Much  of 
it  is  bony,  and  as  a whole,  the  mass  is  of  poor  quality.  The 
irregularity  of  the  opening  is  due  to  the  extreme  dip,  which  is 
north  70°  west,  mag.  at  the  rate  of  one  foot  in  six.  The  Pittsburg 
sandstone  as  shown  here  is  about  twenty-two  feet  thick,  coarse, 
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incoherent  and  containing  much  feldspar  in  grains.  Directly 
above  the  sandstone  there  is  a richly  bituminous  shale,  two  or 
three  feet  thick,  -which  contains  some  coal  in  thin  streaks. 

On  the  hanks  of  the  creek  near  Dairview  the  coal  is  mined 
somewhat  extensively  for  local  use.  The  section  is 

1.  Sandstone  seen 20'  0 ' 

2.  Pittsburg  Coal. 

1.  Roof  Division 1'  6 " ) j, 

2.  Lower  Divisou 6'  5p'  ) ^ 

3.  Sandstone 20'  0 " 

The  sandstone  roof  is  quite  irregular  and  encroaches  upon 
the  coal,  having  howl-shaped  excrescenses  on  the  under  side. 
The  layers  of  the  roof  division  for  a foot  or  more  coincide  in 
direction  with  the  base  of  the  sandstone  giving  the  whole  a 
concentric  structure.  The  main  clay  parting  is  absent,  hut  in 
many  places  the  surfaces  in  contact  are  slickensided.  At  no 
point,  however,  is  there  any  difficulty  in  distinguishing  the 
divisions,  as  the  upper  is  always  bony,  burning  well  and  mak- 
ing an  intense  fire  but  leaving  a great  proportion  of  ash.  The 
lower  division  is  said  to  improve  in  quality  from  the  top  down- 
ward so  that,  as  the  blacksmith  at  Fairview  informed  me,  the 
best  and  purest  coal  is  at  the  bottom  of  the  bed.  This  is  some- 
what unusual,  for  at  most  localities  the  coal  at  the  base  is  re- 
garded as  too  poor  to  pay  the  cost  of  mining. 

The  dip  is  quite  sharp,  being  one  foot  in  ten,  as  was  deter- 
mined by  careful  levelings  at  three  openings.  It  is,  however, 
very  irregular  and  the-rate  given  is  only  the  average  obtained 
in  a distance  of  200  yards.  Still  there  can  be  no  doubt  that  a 
line  of  disturbance  passes  through  this  point  and  extends  cer- 
tainly to  the  Maple  farm  at  Bobtown. 

At  a short  distance  south  from  Fairview,  near  the  Center 
school-house,  the  Seioickley  coal  is  seen  at  110  feet  above  the 
Pittsburg.  Its  structure  is  as  follows ; 

Sewicldey  coal. 

1.  Bony  coal  3 " | 

2.  Parting j 

3.  Coal 2'  5 " j.  • 5'  2" 

4.  Parting 1 "to 2' 

5.  Coal 2'  4 " 

IsTo.  1 is  a new  feature  in  this  township  having  been  observed 
at  none  of  the  openings  in  the  south-eastern  portion.  The 
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coal  throu2:liout  tlie  bed  is  much  better  than  that  from  the 
Pittsburg.  The  bottom  bench  is  much  prized  by  blacksmiths, 
but  the  middle  bench  is  harder,  less  clean  and  contains  more 
or  less  of  pyrites  in  nodules.  It  is  evident  that  the  purity  of 
the  bottom  is  exaggerated,  for  after  exposure  it  becomes  covered 
■with  streaks  of  copperas.  The  Pittsburg  coal  is  found  in  the 
bed  of  the  creek  about  half  a mile  above  Fairview,  and  in  the 
same  vicinity  Mr.  Steinrod  Everly  has  an  opening  on  the  Se- 
wickley.  There  the  following  section  was  obtained : 


1.  Shaly  sandstone. 

2.  Sewickley  coal 

3.  Shale 

4.  Limestone 

5.  Shale 

6.  Redstone  coal . 

7.  Limestone 

8.  Sandstone 


40' 

5' 

12' 

18' 

10' 

1'  6 '' 
10' 

CO' 


9.  Pittsburg  coal . 

Here  the  Sewickley  shows  no  traces  of  the  top  or  bony  bench 
and  is  in  two  divisions,  two  feet  and  three  feet  respectively, 
separated  by  an  inch  of  compact  clay.  At  the  mouth  of  Meadow 
run  it  is  at  the  .level  of  the  creek  and  is  mined  by  Mr.  John 
Debolt.  Its  benches  are  two  feet  and  two  feet  two  inches,  sepa- 
rated by  one  inch  of  hard  clay.  The  Waynesburg  is  seen  here 
on  the  hill  270  feet  above  the  Seidckley.  An  excellent  section 
of  the  interval  is  exposed  on  Meadow  run  helow  Davistown  as 
follows : 


1.  Waynesburg  Coal. 

2.  Concealed 75' 

3.  Sandstone  and  shale 20' 

4.  Uniontown  Coal 1' 

5.  Limestone  and  calcareous  shale 23' 

6.  Sandstone  and  shale 60' 

7.  Limestone  and  calcareous  shale 53' 

8.  Shaly  sandstone 40'  ' 

9.  Sewickley  Coal 4'  3'' 


The  Uniontown  coal  as  here  exposed  is  a richly  bituminous 
shale  -with  a cannel-like  fracture,  and  contains  numerous 
fish  teeth  and  scales,  all  of  them  minute,  together  with  occa- 
sional indistinct  lamelli-branchiates.  At  a short  distance  far- 
ther up  Dunkard,  the  concealed  portion  of  this  section  imme- 
diately below  the  Waynesburg  is  exposed  as  follows : 

7— K. 


98  X. 


REPORT  OE  PROGRESS.  STEVENSON,  1875. 


1.  Wayneshtirg  Coal 8' 

2.  Shale  and  sandstone 40' 

3.  Bituminous  shale 2' 

4.  Limestone 15' 


iSTear  the  township  line  the  Waynesburg  is  mined  hy  Mr.  W. 
M’Clure  ; it  is  in  four  benches,  and  shows  a total  thickness  of 
eig'ht  feet  two  inches.  Within  a distance  of  forty  feet  the  second 
and  third  benches  vary  from  two  feet  three  inches  and  two 
feet  ten  inches,  to  one  foot  six  inches  and  one  foot  two  inches, 
Avhile  in  the  same  distance  the  intervening  clay  varies  from 
one  foot  six  inches  to  five  feet.  The  coal,  as  is  ordinarily  the 
case  with  the  Wayneshurg,  is  poor  and  slaty. 

Passing  now  to  the  north  of  Dunkard  creek  and  beginning  at 
the  east  end  of  the  township,  we  find  the  Seivickley  mined  on  the 
property  of  Mr.  John  South,  where  it  shows  the  following  section: 

8ewickley  Coal. 


1.  Coal 1'  11  " N 

2.  Clay 2|"  [ 5'  5|" 

3.  Coal 3'  4 " 1 


The  measurement  is  not  complete,  as  the  bottom  of  the  bed 
could  not  be  reached  owing  to  the  bad  condition  of  the  bank, 
and  the  thickness  is  probably  not  far  from  six  feet.  The  clay 
parting  is  double  and  usually  embraces  an  inch  of  bony  coal. 
Its  position  is  somewhat  variable,  as  was  ascertained  by  mea- 
surements made  at  several  openings  on  South’s  run  and  on. 
Deep  run,  the  latter  a tributary  to  Dunkard  creek,  entering 
near  Bobtown.  In  this  vicinity  both  benches  of  the  bed  yield 
excellent  coal  for  fuel,  but  the  lower  bench  is  preferred  for 
domestic  use.  The  upper  bench  is  hard  and  is  mined  with 
some  difiiculty ; but  it  evidently  contains  much  less  pyrites 
than  the  lower  one.  The  coal  from  all  parts  of  the  bed  is  quite 
free-burning  and  leaves  a powdery  white  ash.  The  Redstone  is 
represented  here  only  by  a bituminous  shale. 

On  the  farm  of  Mr.  A.  Garrison,  in  the  north-east  corner  of 
the  township,  the  Waynesburg  is  mined.  The  exposure  at  the 
bank  is  imperfect,  and  is  as  follows : — 

1.  Sandstone 8'  0" 

2.  Waynesbi(,rg  Coal,  seen. 

Coal  and  shale 11"  1 

Coal 2'  1"  I 


1. 

2. 
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At  another  opening,  immediately  adjoining,  Xo.  3 is  two 
feet  eight  inches  thick,  and  Xo.  5 is  exposed  for  two  feet  four 
inches ; it  is  said  to  reach  three  feet.  The  coal  is  very  poor, 
leaves  a bulky  ash  and  contains  so  much  sulphur  as  to  be  very 
destructive  to  stoves.  Openings  on  the  same  coal  were  seen  in 
this  vicinity  on  the  farms  of  J._  Garrison,  J.  M.  Crumpshon  and 
Mrs.  Garrison.  In  the  road  near  Mr.  A.  Garrison’s  house,  the 
Washington  Coal  is  exposed  in  the  road  at  160  feet  above  the 
Waynesburg,  and  is  one  foot  six  inches  thick. 

At  Mr.  X.  Knott’s  opening  in  the  Waynesburg  on  the  Mor- 
gantown road,  near  the  line  of  Greene  township,  the  section  is ; 

1.  Sandstone 

2.  Waynesburg  Coal. 


1. 

Coaly  shale 

10"  1 

2. 

Coal 

1' 

9" 

3. 

Clav 

1 

9" 

4. 

Coal 

4' 

0"J 

The  coal  does  not  appear  to  be  very  pyritous  and  is  quite  open 
burning.  For  use  in  grates  Mr.  Knott  prefers  it  to  either  the 
Pittsburg  or  Seioickley. 

Xo  other  openings  were  found  in  this  portion  of  the  town- 
ship. On  the  Davistown  road  near  the  Greene  township  line, 
the  hills  rise  nearly  300  feet  above  the  Waynesburg.,  but  with- 
out affording  any  exposures.  The  Waynesburg  “A”  is  not  ex- 
posed in  this  interval ; indeed  it  was  not  seen  in  this  portion 
of  the  township.  As  one  approaches  Davistown,  descending 
the  east  fork  of  Meadow  run,  he  sees  at  the  first  fork  in  the 
road  above  that  village,  a slight  blossom  w^hich  probably  be- 
longs to  this  coal.  That  is  the  most  south-easterly  exposure  of 
the  bed.  At  Davistown  the  Waynesburg  is  mined  somewhat 
extensively  for  local  use,  and  the  following  sections  were  ob- 
tained at  the  opening  back  of  the  steam  mill : 


Waynesburg  Coal 6'  10"  to  7'  0" 

1.  and  shale .• 0'  7"  to  0’  8" 

2.  Clay 0'  1"  to  0'  2" 

3.  Coal 1'  10"  to  2'  3" 

4.  Clay 1'  11'  to  1'  4" 

5.  Coal 2'  5"  to  2'  7" 


These  measurements  are  only  fifteen  feet  apart,  and  exhibit  im- 
perfectly the  variations.  The  top  bench  is  well  defined  through- 
out the  tunnels  and  is  always  of  poor  quality.  The  others  yield 
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good  coal,  wliich.  for  domestic  purposes  is  tliought  to  be  fully 
equal  to  that  from  the  Sewickley  at  the  mouth  of  Meadow  run. 
The  Main  Clay  ISTo.  4 is  slickensided  and  interferes  much  with 
work,  hut  seldom  forms  extensive  horsebacks.  ISTo  clay  veins 
have  been  encountered  in  this  vicinity. 

This  bed  goes  under  the  run  about  half  a mile  above  Davis- 
town,  and  the  blossom  of  the  Washington  is  seen  at  several  places 
along  the  Carard’s  Fort  road.  On  Lucas’  fork,  the  latter  coal 
is  exposed  near  M’Clure’s  school  house,  and  passes  under  the 
stream  at  a short  distance  above.  On  Bowen’s  fork  it  shows 
near  Mr.  Bell’s  residence.  On  Glade  run  it  has  been  opened 
by  Mr.  M.  IVildman,  at  whose  bank  it  is  composed  of  two 
benches,  one  foot  six  inches  and  two  feet  six  inches  respectively, 
separated  by  six  inches  of  clay  shale.  The  lower  bench  is  quite 
good.  The  Waynesburg  Coal  is  mined  by  Mr,  L.  M’Clure, 
about  half  a mile  east  from  the  line  of  Berry  township,  where 
the  exposure  is  as  follows : — 

1.  Sandstone 40' 

2.  Shale 6' 


3.  Waynesburg  Coal. 


1. 

Coal 

10"  1 

2. 

Clay 

2"  1 

3. 

Coal 

2' 

6" 

4. 

Clay 

1' 

6"  j 

5. 

Coal  

3' 

0"  J 

The  coal  does  not  differ  in  quality  from  that  observed  at 
other  openings  in  the  township. 

Oil-  Wells  on  Dunkard's  Creek. 

Perhaps  the  most  interesting  feature  of  the  geology  in  this 
portion  of  the  county  is  the  occurrence  of  oil  in  considerable 
quantity  along  Dunkark  creek.  The  general  characteristics 
of  this  deposit  and  its  relations  to  other  localities  within  the 
county  have  been  discussed  in  another  portion  of  this  report ; 
so  that  it  remains  to  give  only  such  details  as  may  be  merely 
local  in  importance. 

The  productive  oil  territory  begins  about  two  miles  above 
the  mouth  of  Dunkard  and  extends  along  the  line  of  the  creek 
for  barely  two  miles,  including  the  Elliott,  Maple,  Garrison, 
Bailey  and  Boss  farms.  For  the  most  part  the  wells  were 
bored  on  the  bottom  and  the  curbs  are  only  a few  feet  below 
the  Pittsbv,rg  coal. 
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Elliott  Farm. 

Three  wells  were  bored  here,  all  of  which  w'ere  productive. 
One  of  them,  the  Bobtail,  flowed  for  nearly  three  weeks,  giving 
an  average  of  80  barrels  per  day ; but  the  flow  gradually  dimin- 
ished and  at  last  ceased.  Its  total  yield  is  not  far  from  5,000 
barrels.  Only  one  well  is  now  in  operation  and  that  gives  to 
the  pump  one  or  two  barrels  each  day.  The  oil  comes  from 
the  lower  horizon  about  400  feet  below  the  Pittsburg  coal.  In 
each  of  the  wells  some  oil  was  found  at  the  upper  horizon,  but 
the  quantity  was  very  small. 

« 3Iaple  Farm. 

Between  this  and  the  Elliott  farm  wells  ivere  bored  at  several 
localities,  but  they  proved  either  insigniflcaiit  or  utterly  barren. 
A great  number  of  borings  were  made  on  the  Maple  farm  and 
it  was  the  main  center  of  the  oil  excitment.  The  yield  was 
extensive  but  in  the  absence  of  all  records  I am  unable  to  'esti- 
mate it  even  approximately.  The  AViley  well  Xo.  1 has  pro- 
duced more  than  5,000  barrels,  and  still  yields  a little  each 
day.  The  Allegheny  well  at  first  flowed  at  the  rate  of  125 
barrels  per  diem  but  the  flow  gradually  decreased  until  the 
well  ran  dry.  The  Lone  Star  still  yields  a small  quantity,  two 
or  three  barrels  a week.  It  flows  on  provocation,  pumping 
being  needed  only  to  stir  up  the  gas.  The  oil  was  obtained  on 
this  farm  at  two  horizons,  175  and  440  to  460  feet  beloAV  the 
Pittsburg  coal.  Salt  Avater  was  found  at  various  depths  but  no 
tests  were  made  to  determine  its  quality. 

Garrison  Farm. 

This  adjoins  t*lie  Maple  farm  northward  and  includes  Beep 
run,  on  Avhich  the  Butler  Avell  Avas  bored.  This  well,  like  the 
Lone  Star  flowed  upon  provocation,  and  yielded  in  all  about 
1,500  barrels.  The  floAv  AAms  stopped  by  caAung  of  the  walls. 
Ho  oil  Avas  obtained  here  at  the  upper  horizon  and  A’ery  little 
Avater,  either  salt  or  fresh,  Avas  encountered  in  the  boring. 

Bailey  Farm. 

This  adjoins  the  Maple  farm  along  the  creek.  Only  three 
wells  Avere  bored  here.  Ho.  1 found  a good  supply  at  the  upper 
horizon  and  yielded  at  first  from  30  to  40  barrels  daily.  It 
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how  gives  only  one  or  two.  l^o.  2 lias  proved  almost  unpro- 
ductive, and  IsTo.  3 is  known  as  the  “ Drywell,”  as  no  oil  and 
very  little  water  have  been  found  in  it.  Good  brine,  said  to  be 
ten  degrees  strong,  was  obtained  from  ISTos.  1 and  2. 

lioss  Farm,. 

This  is  next  above  the  Bailey  farm  on  the  creek.  Of  the 
fifteen  wells  put  down  here,  twelve  are  on  the  “ bottom  ” be- 
ginning at  about  ten  feet  below  the  Pittsburg  Coal.  Oil  was 
obtained  in  large  quantity  at  both  horizons.  The  first  well, 
known  as  Ross  Ro.  1,  flowed  200  barrels  during  the  first  day 
and  then  suddenly  stopped  as  the  walls  bad  fallen  in.  A simi- 
lar mishap  befel  several  other  wells  which  opened  in  an  equally 
promising  manner.  Two  are  now  in  operation,  which  yield 
seven  to  eight  barrels  per  week  from  the  lower  horizon. 

Borings  have  been  made  at  several  localities  along  the  creek 
above  the  Ross  farm  but  they  have  proved  uniformly  unsuc- 
cessful. As  no  oil  has  been  obtained  at  any  point  below  the 
Elliott  farm  it  is  easy  to  define  the  limits,  north  and  south,  of 
the  productive  territory. 

Oil  from  the  upper  horizon,  170  to  180  feet  below  the  Pitts- 
burgh coal  is  uniformly  beavjq  usuall}^  about  32  degrees.  The 
only  exception  is  the  Bailey  well  Ro.  1,  in  which  the  gravity 
is  40  degrees.  ^Tbe  lower  horizon,  in  the  Mahoning  sandstone, 
yields  a much  lighter  oil  of  40  to  42  degrees  gravity.  This  oil 
IS  much  valued  in  the  raw  condition  for  cleaning  wool,  and 
when  reduced  by  exposure  or  steaming  to  about  34  degrees  it 
becomes  a lubricating  oil  of  excellent  quality.  By  some  of  the 
inhabitants  crude  oil  is  iised  for  illuminating  purposes.  Ex- 
perience there  leads  me  to  assert  that  it  is  not  well  adapted  to 
that  use. 

2.  Perry  Township,  Greene  County. 

This  adjoins  Dunkard  township  on  the  west,  and  Bunk- 
ard  creek  flows  irregularly  near  its  southern  border.  The 
exposed  section  extends  from  nearly  400  feet  above  the 
^Yashington  Goal  to  about  fifty  or  sixty  feet  below  the  Waynes- 
hurg.  The  direction  of  dip  is  toward  the  north-west  in  the 
greater  part  of  the  township,  hut  at  the  west  it  is  slightly 
reversed  oiving  to  the  influence  of  the  Blacks ville  anticlinal. 
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The  rate  is  never  more  than  seventy-five  feet  to  the  mile,  and 
for  the  most  part  it  does  n*ot  exceed  fifty  feet. 

The  Wayneshurg  Coal  is  exposed  only  in  the  south-eastern 
portion  of  the  township,  on  Dunkard  creek  and  Morris  run, 
the  latter  being  a tributary  coming  in  at  Mount  Morris.  On 
the  former  it  is  mined  by  Mr.  G.  T.  Long,  half  a mile  above  the 
township  line  and  shows  the  following  section  : 

Waynesbv.rg  Coal. 

1.  Coal 6"] 

2.  Clay 3"  I 

3.  Coal 2'  6''  6’  6'' 

4.  Clay 3 ' | 

5.  Coal,  seen 3'  j 


A very  similar  section  is  seen  at  Mr.  Donley’s  opening  on  the 
opposite  side  of  the  creek.  But  at  Mr.  "W.  M’Clure’s,  in  the 
immediate  vicinity,  the  clayhTo.  4.  is  one  foot  ten  inches  thick. 
At  Mount  Morris  the  AYaynesburg  sandstone  is  exposed,  and 
the  coal  is  probably  35  or  40  feet  under  the  creef^t  that  place. 
Ascending  Morris  run  the  strata  are  seen  rising  more  rapidly 
than  the  bed  of  the  sti’eam,  so  that  the  coal  soon  comes  to  the 
surface  and  continues  in  sight  to  bevond  the  State  line.  The 
openings  are  very  numerous  and  the  exposures  of  the  lower  or 
more  compact  portion  of  the  sandstone  are  very  satisfactory. 
The  bed  shows  less  abruptness  in  variation  here  than  usual, 
and  the  following  section,  obtained  at  Air.  Donley’s  bank  may 
be  regared  as  typical  for  this  locality : 


1.  Sandstone 45'  0" 

2.  Shale 8'  0 ' 


3.  Waynesburg  Coal. 

1.  Coal 6"' 

2.  Clay 4" 

3.  Coal 2'  } 9 10' 

4.  Clay 2'  6"  j 

5.  Coal.... 4'  6”j 

The  characteristic  plants  of  this  horizon  are  found  in  Xos.  2 
and  6.  In  these  openings  Xos.  3 and  5 are  usually  left  in  the 
bank,  as  they  are  too  impure  to  be  used  profitably.  Xo.  7 
shows  a thickness  rarely  equalled  at  any  localities  northward, 
and  is  much  cleaner  than  one  ordinarily  finds  it.  A black- 
smith at  Alount  Alorris  states  that  a layer  one  foot  thick  and 
near  the  bottom  of  the  bed  is  preferable  to  the  Pittsburg  for 
smithing  purposes. 
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On  Colvin’s  run,  whicli  enters  Dunkard  below  Mount  Mor- 
ris, as  well  as  at  the  mouth  of  Morris  run,  the  blossom  of  the 
Washington  is  seen,  but  is  so  insignificant  that  the  bed  must  be 
very  thin. 

Crossing  Dunkard  creek  just  above  Mount  Morris  we  find, 
in  the  road,  the  Waynesburg  “a,”  which  is  seen  occasionally 
for  more  than  half  a mile.  It  is  very  thin,  barely  eight  inches, 
and  contains  a good  deal  of  sulphur.  At  the  mouth  of  Bacon 
run  it  is  below  the  surface,  and  the  Waynesburg  “5”  is  seen  in 
the  hillside  at  35  feet  above  the  I’oad.  This  is  six  inches  thick, 
and  is  enclosed  between  an  overlying  sandstone  and  an  under- 
lying limestone.  Below  the  limestone  and  the  Waynesburg 
“a”  there  is  only  shaly  sandstone.  The  Washington  Coal 
passes  under  this  run  about  a mile  above  its  mouth,  but  with- 
out yielding  any  satisfactory  exposures.  It  is  evidently  thin, 
and  no  opening  has  been  made  upon  it.  The  black  shales  be- 
low contain  aiiittle  coal  and  some  low  grade  iron  ore.  Lime- 
stones II  and  III  of  the  upper  barren  series  are  seen  farther  up 
the  run. 

Cn  Shannon’s  run,  which  comes  in  about  a mile  above  Mount 
Morris,  the  Waynesburg  “ 6”  remains  in  view  to  the  forks  of 
the  stream  where  it  is  seven  feet  above  the  road.  It  is  eight, 
inches  thick  and  so  compact  that  it  stands  out  like  a shelf,  hav- 
ing withstood  the  effects  of  the  weather  better  than  did  the 
sandstone  above  or  the  limestone  below.  This  underlying  lime- 
stone is  about  one  foot  thick  and  appears  to  be  quite  persistent 
in  this  township.  Cn  the  south  fork  of  the  run  the  exposures 
are  very  fair,  and  the  following  section  was  obtained  in  going 
from  the  mouth  of  the  stream  to  the  summit  between  it  and 
Tleadlee’s  run: 


1.  Concealed 20' 

2.  Limestone  V 

3.  Concealed 35' 

4.  Jolleytown  Coal blossom. 

5.  Shale 90' 

6.  Limestone  (local) 4'  6'' 

7.  Sandstone , 75' 

8.  Washington  “ a”  Coal 3' 

9.  Shale 20'  , 

10.  Limestone  III • 3'-4' 

11.  Sandstone 40' 
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12.  Shale 3' 

13.  Limestone  II 1'  6 ' 

14.  Shale 5' 

15.  Washington  Coal blossom. 

16.  Laminated  Sandstone 10' 

17.  Dark  shale 8' 

18.  Sandstone 23' 

19.  Waynesburg  ^‘b"  Coal 8" 

20.  Limestone 1' 

■ 21.  Sandstone 40' 


The  section  has  been  cai’ried  down  to  the  mouth  of  the  run 
w'here  the  Wayneshurg  ‘•'"a”  cwniot  he  more  than  four  or  five 
feet  below  the  stream.  A similar  section  occurs  on  the  Xorth 
fork.  The  ^ya^Mngton  Coal  is  not  satisfactorily  exposed  on 
either  of  the  forks,  but  its  blossom  is  persistent  and  shows  that 
the  bed  is  thin.  It  passes  under  the  South  fork  about  half  a 
mile  above  the  junction.  At  a mile  up  this  fork  the  'Washing- 
ton “ A ” is  seen,  apparently  about  three  feet  thick.  Like  the 
Limestone  Xo.  6 it  is  local,  having  been  identified  only  in 
Perry,  lYayne  and  l\"hitely  townships.  The  structure  of  the 


limestone  is — 

Limestone 8' 

Calcareous  shale 1'  6 ' 

Limestone 2'  6 ' 


The  lowest  layer  is  C[uite  arenaceous,  and  weathered  frag- 
ments are  readily  mistaken  for  sandstone.  Tiie  Jolleytoicn  Coal 
is  seen  only  as  a blossom,  but  is  certainly  very  thin,  not  more 
than  three  or  four  inches.  Between  Headlee’s  and  Rudolph's 
run  there  are  no  exposures,  and  the  country  rises  nearly  400 
feet  above  the  Washington  Coal.  South  from  Shannon’s  run 
exposures  are  cpiite  rare,  but  they  are  occasionally  found  on 
Dunkard  creek  just  over  the  State  line.  At  the  mouth  of  Ru- 
dolph’s run  the  Washington  “a”  is  exposed  near  !Mr.  A.  John’s 
mill,  where  it  is  only  a few  feet  above  the  surface  of  the  stream. 
The  section  between  this  and  the  Washington  is  shown  at  a 
short  distance  farther  down  the  creek,  as  follows : 


1.  Washington  “ a"  Coal 3'  4" 

2.  Shale  and  sandstone 45'  C' 

3.  Limestone  (III) 1'  6" 

4.  Shale 20'  0" 

5.  Coal.... 1'  6" 

6.  Limestone  (II) 4' — 6'  O'' 

7.  Bituminous  shale 2'  0" 

8.  Washington  Coal. 
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1.  Coal 1'  6" 'I 

2.  Clay 0'  3"  { 

3.  Coal 1'  2"  !>  5'  8" 

4.  Clay 0'  5"  j 

5.  Coal 2'  4"  J 

9.  Laminated  sandstone 10'  0" 

10.  Black  shale 3'  0" 

The  Washington  “a”  coal  is  in  two  benches,  one  foot  six 
inches  thick  respectively,  which  are  separated  by  one  foot  eight 
inches  of  clay.  Of  this  parting  the  top,  four  inches,  are  calca- 
reous and  contain  occasional  scales  of  fish.  This  bed  is  of  no 
value,  as  easily  appears  from  its  structure.  The  Upper  Bench 
is  too  impure,  and  the  Lower  is  too  thin  to  pay  for  working. 
The  coal  resting  on  limestone  II  is  really  a bituminous  shale, 
but  is  very  rich  and  shows  a true  cannel  fracture  ; of  course  it 
is  worthless.  The  section  of  the  Washington  Goal  was  obtained 
at  Broivn’s  mill,  on  Dunkard  creek,  only  a few  rods  south  from 
the  State  line.  The  bottom  layer  of  the  bed  is  said  to  be  a very 
fair  article  for  fuel  and  is  mined  somewhat  extensively  to  sup- 
ply the  surrounding  district  in  Pennsylvania  and  West  Vir- 
ginia. At  the  same  time  it  contains  a large  percentage  of  ash, 
and  a noteworthy  proportion  of  sulphur.  The  other  layers  are 
quite  inferior  but  are  removed  and  mixed  with  the  rest  for  sale. 
This  operation  has  injured  the  reputation  of  the  coal  very  ma- 
terially. The  laminated  sandy  shales  underlying  this  bed  con- 
tain innumerable  fragments  of  vegetable  matter  and  occasion- 
ally yield  good  impressions  of  leaves  which  belong  chiefly  to 
the  genus  Neuropteris. 

3.  Wayne  Township,  Greene  County. 


This  lies  directly  west  from  Perry  township.  The  exposures 
for  the  most  part  are  very  unsatisfactory  and  the  only  work  at 
all  clear  w'^as  done  on  Dunkard  creek  which  flows  along  the 
southern  border.  The  numerous  tributaries  to  this  stream  have 
a rapid  fall  and  their  beds,  soon  after  leaving  the  creek,  rise 
above  the  well  marked  strata  and  bring  us  into  portions  of  the 
upper  barren  series  where  the  details  are  very  perplexing  unless 
the  exposures  are  frequent  and  connected.  The  section  of  the 
township  is  exclusively  in  the  Upper  Barrens  and  extends  tlown- 
Avards  barely  to  the  Washington  coal.  This  stratum  is  not  ex- 
j)Osed  at  any  locality  but  its  horizon  is  reached  at  Blacksville 
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on  Dunkard  creek  only  a few  yards  beyond  tbe  State  line.  A 
slight  anticlinal  passes  near  Blacksville  but  through  the  rest 
of  the  township  the  dip  is  almost  imperceptible. 

The  section  along  Dunkard  creek  as  made  out  by  Mr.  'IVhite 


is  as  follows : 

1.  Limestone  V 1'  6'' 

2.  Shale  and  sandstone 25' 

3.  Jolley toivn  coal 1 10  ' 

4.  Shale  and  sandstone 27' 

5.  Gray  shale 12' 

6.  Sandstone  and  shale 71' 

7.  Limestone 3' 

8.  Shale 45' 

9.  Sandstone 85' 

10.  Shale 5’ 

11.  Washinglon  “a”  coal 4'  3" 

12.  Shale 4' 

13.  Limestone 3' 

14.  Shale 20' 

15.  Sandstone 20' 

16.  Shale 5' 

17.  Limestone 1'  6" 

18.  Shale 20' 

19.  Horizon  of  Washington  coal. 


The  Jolleytoion  coal  is  mined  by  stripping,  near  the  western 
line  of  the  township  on  land  belonging  to  ]\f  r.  J.  Cox,  to  supply 
Laiitz’  steam-mill  with  fuel.  Probably  2,C00  bushels  have 
been  taken  out  for  this  purpose.  The  coal  is  slaty  and  sul- 
phurous but  is  of  no  little  importance,  as  the  nearest  opening 
where  better  coal  can  be  procured  is  that  of  IMr.  Brown,  'eight 
miles  away  at  the  east.  This  little  bed  is  found  on  Tom’s  run 
near  Mr.  J.  Coen’s  but  is  not  mined.  Xear  the  mouth  of  Hoo- 
ver’s run  it  is  seen  on  the  land  of  Mr.  Kent,  and  farther  up  the 
same  run  it  occurs  on  Mr.  Eddy’s  property.  At  Mr.  Lantz’, 
about  two-thirds  of  a mile  below  the  mouth  of  Hoover’s  run, 
Hos.  4 and  5 have  coalesced  and  formed  a massive  sandstone  70 
feet  thick,  which  is  of  irregular  structure  and  weathers  into  fan- 
tastic forms.  It  shows  this  character  at  many  localities  on  the 
creek  and  proves  a very  useful  aid  in  working  out  the  strati- 
graphy. 

The  limestone,  Xo.  7,  is  quite  persistent  throughout  this 
region  and  is  evidently  the  same  with  that  silicious  rock  found 
in  Perry  at  about  the  same  horizon.  Mr.  W.  Spragg  in 
the  north-eastern  portion  of  the  township  passed  through 
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it  in  digging  a well.  Half  a mile  below  his  house  on  Roberts’ 
run  it  is  seen  in  the  road  and  is  18  inches  thick  with  a carbo- 
naceous shale  resting  on  it.  Mr.  D.  Spragg  living  in  the  same 
vicinity  has  burned* it  for  lime  and  found  that  it  yields  a ma- 
terial of  excellent  quality.  The  coal,  Washington  “a,”  presents 
the  same  characteristics  here  as  in  Perry  township.  It  is  seen 
at  the  mouth  of  Rudolph  at  70  feet  above  Dunkard ; on  Roberts’ 
run  just  above  Blacksville  at  40  feet  above  the  stream,  and  on 
the  road  above  Blacksville  at  40  feet  above  Dunkard.  The 
creek  bed  rises  above  it  near  Mr.  Yeager’s  residence.  This  bed 
is  of  no  economical  value  but  owing  to  its  peculiar  structure 
and  the  persistence  of  its  blossom  it  is  a very  serviceable  guide 
to  the  stratigraphy.  It  is  in  two  benches  as  in  Perry  township 
but  is  thicker,  the  upper  being  from  12  to  18  inches  and  the 
lower  from  6 to  8 inches.  The  calcareous  layer  containing  the 
remains  of  fishes  is  present  and  is  a most  valuable  feature. 

The  upper  series  of  limestones,  that  beginning  with  ISTo.  Y, 
is  not  very  satisfactoril}^  exhibited  in  this  township.  Yo.  V is 
occasionally  seen  along  Dunkard,  at  from  twenty-five  to  thirty- 
five  feet  above  the  Jolleytoton  Goal,  as  well  as  at  several  locali- 
ties on  Hoover’s  and  Shepherd’s  runs.  Yo.  YII  was  recognized 
in  the  extreme  northern  portion,  near  the  residence  of  Mr.  C. 
Spragg,  at  the  head  of  Hoover’s  run.  On  the  high  knobs  in  the 
centre  of  the  township,  there  are  many  fragments  of  a limestone 
which,  judging  from  physical  characters  alone,  Mr.  AYhite 
thinks  may  be  the  Yo.  X.  Yo  means  exist  whereby  its  true 
relations  can  be  accurately  determined,  as  there  are  no  exposures 
in  the  vicinity  of  any  locality  where  it  ivas  seen. 

At  Blacksville  a boring  was  made  for  oil.  many  5mars  ago, 
but  the  reports  respecting  the  section  found  in  it  are  so  con- 
flicting as  to  be  of  little  service.  Dr.  Strosnider  of  that  village 
informed  me  that  the  succession  is  as  folloAvs; — 


1.  Debris 10' 

2.  Shale . 8' 

3.  Sandstone 4G' 

4.  Coed 7' 

5.  Sandstone 24' 

6.  Coal 9 

7.  Shale  and  loose  sandstone 500' 


Exposures  in  the  vicinity  amply  show  that  there  is  some 
error  in  this  section,  for  the  Washington  “a”  is  seen  within  one- 
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fourth  of  a mile  at  only  fifty  feet  above  the  creek.  The  curb 
of  the  ivell  is  not  more  than  ten  or  twelve  feet  above  the  place 
of  the  ^Vashington  Coal,  so  that  jSTo.  4 of  the  section  is  most 
probably  the  'Waynesbiirg  “6,”  and  Is"o.  G may  be  the  'Wayfies- 
barg  In  each  case  the  thickness  must  be  greatly  exagge- 

rated, since  neither  of  these  beds  ever  exceeds  one  foot  in  this 
portion  of  the  county.  One  of  the  workmen  employed  in  put- 
ting down  the  hole,  informed  Mr.  White  that  at  200  feet,  after 
passing  through  50  feet  of  hard  white  sandstone,  a lai’ge  bed 
of  coal  was  reached ; this  is  the  Waynesbiirg.  It  is  probable 
therefore,  that  the  debris  Ho.  1 of  the  section  occupies  the 
place  of  the  Washington  Coal.,  as  along  the  southern  line  of  the 
district  the  interval  between  the  tivo  coals  is  not  far  from  200 
feet. 

4.  Gilmore  Township. 

For  the  most  part,  the  exposures  in  this  towmship  are  as  un- 
satisfactory as  those  in  Wayne.  Dunkard  creek  flows  irregu- 
larly through  the  southern  portion,  and  is  formed  by  the  junc- 
tion of  two  forks  which  maj'  be  designated  the  Horth  and  South 
forks.  The  section  extends  from  the  Jolleytown  Coal  in  the 
south-east,  to  the  highest  rocks  in  the  series  in  the  north-west. 
The  absence  of  the  limestones  which  characterize  the  section 
farther  north,  and  the  readiness  with  which  the  rocks  disinte- 
grate, render  accurate  work  exceedingly  difficult.  Hear  the 
western  boundary  is  the  high  dividing  ridge  separating  the 
waters  of  Dunkard  and  Fish  creeks,  which  continuing  north- 
ward, becomes  in  Jackson  township  the  divide  between  Wheel- 
ing and  Ten-Mile  creeks.  Here,  as  has  been  shown  in  a previ- 
ous portion  of  this  report,  are  found  as  high  strata  as  any  that 
occur  in  this  district.  From  the  divide  great  hog-back  hills 
stretch  out  in  all  directions  between  the  streams,  and  rise  in 
some  instances  almost  600  feet  above  the  adjoining  valleys. 
Upon  most  of  these  one  finds  the  great  sandstone  which  has 
. been  mentioned  previously  as  the  highest  stratum  exposed  over 
any  considerable  area  in  the  southern  part  of  the  district. 

At  the  extreme  head  of  Dunkard  creek,  near  Mr.  P.  Shough’s 
residence,  Shough’s  knob  rises  125  feet  above  the  great  sand- 
stone, but  the  strata  are  concealed  by  a thick  coating  of  debris. 
On  a similar  knob,  near  Mr.  J.  Pestle’s,  the  sandstone  is  ex- 
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posed  to  a thickness  of  thirty  feet,  and  foinns  bluffs  containing 
many  cavities  which  are  favorite  resorts  of  foxes  when  hard 
pressed  by  Imnters.  At  thirty  feet  below  this  rock,  Mr.  A. 
Taylor,  living  on  the  ridge,  found  an  impure  nodular  limestone 
while  digging  a well.  Above  it  there  is  a thin  bed  of  shale, 
containing  impression  of  plants.  ISTeither  of  these  strata  is  ex- 
posed at  any  localities  visited  in  the  township. 

In  the  same  vicinity,  but  farther  down  the  creek,  the  Nine- 
veh Coal  occurs  one  foot  two  inches  thick  on  Mr.  J.  Taylor’s 
property,  at  275  feet  below  this  limestone.  Mr.  Taylor  mines 
it  for  his  own  use,  and  thinks  it  a very  fair  coal.  It  is  a semi- 
cannel,  and  must  be  quite  clean  as  blacksmiths  have  used  it 
successfully.  At  twenty-eight  feet  below  it  is  Limestone  a 
dark  blue  rock,  four  feet  thick,  clean  hut  somewhat  earthy. 
Ho  doubt  it  would  yield  a lime  good  enough  for  agricvdtural 
purposes,  and  as  the  soil  here  needs  some  such  application  the 
experiment  is  well  worth  trying.  As  usual  there  rests  on  this 
bed  a dark  calcareous  shale,  which  contains  ill-preserved  re- 
mains of  plants  and  fish. 

On  the  main  fork  of  Dunkard  the  Lunkard  Coal  is  seen  on 
Mr.  Lee  Garrison’s  property  where  the  exposure  is 


1.  Shale  with  iron  ore 9'  0" 

2.  Shale  with  plant  impressions 3'  0" 

3.  Dunkard  Coal. 

1.  Coal 5"  , 

3.  Clay 2"  i V 1" 

3.  Coal.. 6") 


It  is  mined  by  Mr.  Garrison  and  is  said  to  be  very  good. 
The  association  of  plants  in  the  overlying  shale  is  quite  inter- 
esting, and  a number  of  specimens  was  collected  and  forwarded 
for  study.  About  a mile  below  Mr.  Garrison’s  place  Lime- 
stone IX  is  seen  in  a ravine  where  it  is  dark  dove  colored  and 
breaks  with  an  irregular  fracture,  but  is  quite  pure,  and  would 
probably  yield  a fair  lime.  In  the  same  vicinity  the  Ujoper 
Washington  Limestone  occurs  associated  with  the  usual  dark 
shale  and  a little  coal.  At  the  mouth  of  Hegro  run  the  rela- 
tions of  the  several  strata  are  shown  as  follows : 


1.  Concealed 200'  0" 

2.  Shale  with  plants 2'  0" 

3.  Dunkard  Coal 1'  2" 

4.  Limestone 0'  6' 
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5.  Sandstone 10'  O’' 

6.  Shale 15'  0 " 

7.  Limestone  IX.. : 1'  6" 

S.  Shale  and  sandstone 28'  0 ' 

9.  Coal r 1" 

10.  Black  calcareous  shale 0'  6'' 

11.  Upper  Washington  Limestone  YI 4'  0 ' 

12.  Sandstone — not  measured. 


Xo.  9 is  the  little  coal  just  referred  to.  This  aggregation  of 
the  carbonaceous  particles  into  coal  is  rar^  in  Greene  county, 
having  been  observed  at  hut  few  localities  outside  of  this  town- 
ship. The  Black  Shale,  Xo.  10,  contains  its  accustomed  fossils, 
the  fish  remains  and  minute  bivalve  crustaceans.  The  Upper 
Washington  Limestone  is  very  impure,  dark-colored  and  some- 
what brecciated.  It  passes  under  the  creek  just  above  this  lo- 
cality. Xo  openings  upon  the  Little  coal  were  seen  on  this  fork 
of  the  creek,  but  on  the  South  fork  it  is  mined  by  stripping  by 
Mr.  A.  Taylor  and  Mr.  TV.  T.  White.  It  is  eighteen  inches 
thick,  is  quite  sulphurous  and  contains  much  slate. 

At  Jolleytown,  just  below  the  junction  of  the  forks  ot  the 
stream,  the  Jolleytown  Coal  is  seen  crossing  the  road  at  the  up- 
per end  of  the  village  near  the  hotel.  By  the  mill  below  the 
village  it  has  been  opened  by  Mr.  J.  Clovis,  who  finds  it  one 
foot  eight  inches  thick,  almost  semi-cannel,  and  containing 
some  slate  and  sulphur.  About  a mile  below  Jolleytown  Mr. 
J.  Lantz  has  opened  it  to  secure  fuel  for  his  mill.  The  section 


at  that  locality  is  as  follows ; 

1.  Shale 20'  0 " 

2.  Limestone  V 2'  0" 

3.  Shale 24'  0" 

4.  Jolleytown  coal 1'  9 " 

5.  Shale  and  sandstone 25'  0" 

6.  Shale 15  0 ' 

7.  Sandstone  4'  0 ' 

8.  Shale  to  creek 12'  0 ' 


The  coal  is  of  the  same  quality  with  that  obtained  by  Mr. 
Clovis.  The  rocks  are  rising  eastward  here  the  coal  being  30 
feet  above  the  creek  at  Mr.  Clovis’  and  58  at  Mr.  Lantz’. 

5.  Springhill  Township. 

In  this  township  the  section  embraces  very  nearly'the  same 
portion  of  the  Upper  Barren  series  as  does  that  of  Gilmore. 
For  the  most  part  the  same  difiiculties  exist  to  prevent  satis- 
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factory  work,  but  along  Fisli  creek,  which  crosses  the  township 
from  east  to  west,  the  valley  is  so  narrow  and  the  enclosing 
hills  so  abrupt  that  a very  satisfactory  section  was  obtained. 
This  has  been  given  already  in  another  portion  of  the  report 
and  need  not  be  repeated  here.  The  surface  throughout  the 
township  is  excessively  rugged  and  many  of  the  valleys  eroded 
by  tributaries  to  Fish  creek  are  little  other  than  deep  ravines 
whose  sides  rise  fr^jm  200  to  400  feet  above  the  stream-bed. 
Ilog-back  hills  stretch  out  from  the  divide  as  in  Gilmore,  and 
the  Great  Sandstone,  near  the  top  of  the  series,  extends  west- 
ward almost  to  the  center  of  the  township. 

On  the  dividing  ridge  the  Great  Sandstone  is  a coarse  grained 
rock,  rather  soft  and  inclined  to  wear  to  an  irregular  surface 
often  presenting  extensive  cavities.  Still  it  stands  weathering 
fairly  well  and  dresses  easily  so  as  to  be  a good  building  stone. 
The  color  is  reddish  brown. 

On  the  south  fork  of  Fish  creek  there  are  no  satisfactory  ex- 
posures for  nearly  300  feet  below  this  stratum.  The  Nineveh 
Coal  is  seen  by  its  blossom  only  and,  within  a short  distance  of 
jSTew  Freeport,  Limestone  X is  shown.  It  consists  of  several 
layers  separated  by  shales,  is  somewhat  brecciated  and  is  evi- 
dently too  impure  to  yield  good  lime.  Above  it  for  several 
feet  are  bituminous  shales.  Still  farther  down  the  stream  is  a 
sandstone  irregularly  bedded  and  somewhat  flaggy,  v^’hich  un- 
derlies the  limestone  directly  and  is  about  35  feet  thick.  Before 
reaching  Xew  Freeport  it  becomes  a sandy  shale  and  at  that 
place  rests  on  a thin  coal. 

On  the  north  fork  of  the  creek,  about  a mile  and-a-half  above 
the  village,  Mr.  J.  Y/hitlatch  strips  what  appears  to  be  the 
Nineveh  Coal.  It  is  one  foot  ten  inches  thick,  and  though  con- 
taining much  slate  is  a good  fuel  which  finds  a ready  market 
in  Xew  Freeport. 

At  the  lower  end  of  that  village  a coal  blossom  is  seen  in 
the  road  associated  Avith  a peculiar  nodular  limestone  which  is 
more  or  less  conglomerate.  A coal  was  mined  here  at  115  feet 
above  the  creek.  It  is  one  foot  thick  but  its  relations  were  not 
fully  determined.  It  is  probably  the  Nineveh  Coal.  The  fall 
of  Fish  creek  is  very  rapid,  so  that  although  the  dip  of  the 
rocks  is  north-westward  one  soon  reaches  much  lower  strata 
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which  continue  insight  quite  to  the  State  line.  At  ISTew Free- 
port a heavy  sandstone  is  seen  which  hecomes  quite  massive  as 
it  goes  Avestward.  Opposite  the  month  of  Herod’s  run  the 
Dankard  Coed  is  exposed  about  ten  feet  under  it  and  at  80  feet 
higher  is  a thin  coal  Avliich  Avas  once  Avorked  by  ISIr.  Anderson, 
although  it  is  but  13  inebes  thick.  This  same  bed  is  stripped 
liy  ]\Ir.  Burgess  on  Herod’s  run  about  a mile  and-a-balf  aboA'e 
the  mouth.  , At  the  mouth  of  Tice’s  run  the  Dunkard  coal  is 
exposed  in  the  hill,  and  at  60  feet  beloAV  it  is  another  coal  about 
eisht  inches  thick. 

O 


On  Laurel  run  a section  Avas  made  by  Mr.  White  AAdiich 
reaches  from  almost  the  top  of  the  series  doAvn  to  the  loAver 
coal  seen  at  Tice’s.  Although  imperfect,  I give  it  here  : 


1.  Sandstone,  massive 

2.  Concealed 

3.  Limestone  X 

4.  Concealed 

5.  Limestone 

6.  Concealed 

7.  MassiA'e  sandstone 

8.  Concealed 

9.  Bituminous  shale  . 

10.  Limestone 

11.  Concealed 


30' 

300' 

4' 

40' 

5' 

75' 

25' 

20' 

2' 

6' 

50' 


with  traces  of  coal  at  the  creek icA^el.  AhoxQlimesione  A' there 
is  a very  considerable  mass  of  black  sliale. 

The  Dunkard  Coal  is  easily  folloAved  down  the  stream  to 
AYhite’s  mill.  Half  a mile  above  that  locality  it  has  been 
mined  by  Hr.  OAven  and  is  someAvhat  more  than  one  foot  thick. 
A-t  the  mill  Mr.  S.  White  has  been  digging  it  for  years  to  sup- 
ply his  mill.  The  quality  is  so  good  that  the  Avorking  is  re- 
garded as  profitable  although  the  bed  is  barely  one  foot  thick. 
Occasional  openings  are  seen  beloAv  th^s  to  Wagon  Road  run 
where  it  passes  under  the  creek.  There  the  section  is — 


1.  Sandstone. 20’  0 ' 

2.  Bituminous  shale 2'  6'' 

3.  Limestone  X C'  0 ' 

4.  Shale  and  sandstone 25'  0 ' 

5.  Limestone 3'  0 ' 

6.  Shale  and  sandstone 60'  0" 

7.  Concealed 40'  0 ' 

8.  Dunkard  Coal 1'  2" 


Ho.  5 is  evidently  the  limestone  of  which  fragments  are  found 
8— K. 
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on  the  South  fork  of  Fish  creek,  at  half  a mile  above  Tfew  Free- 
port. From  the  mouth  of  Wagon  Road  run  for  nearly  a mile, 
everything  is  concealed,  hut  at  two-thirds  of  a mile  the  stream 
turns  sharply  southward  and  brings  the  rocks  up  again,  so  that 
at  iVIr.  Ferguson’s  place  the  Dunkard  Coed  is  twenty  feet  above 
the  creek.  On  a little  run  coming  in  opposite  that  house,  the 
folloAving  exposure  is  shown: — 


1. 

o 


4. 


o. 


P>it)innnoiis  shale. . . 

Limestone  X 

Shale  and  sandstone 
Dunkard  Coal... 

1.  Coal 

2.  Clay 

3.  Coal. 
Concealed  to  creek.. 


G' 
on  r 

5"  J 


2'  0" 
6'  0" 
132'  0" 


1'  1" 


21'  0" 


The  coal  is  no  longer  mined  and  the  measurements  are  given 
on  tlie  authority  of  7*1  r.  Ferguson,  who  has  burned  it  for  sev- 
eral years,  and  says  that  it  does  very  well.  The  coal  is  double 
at  no  other  exposure  on  Fish  creek,  tliough  that  is  its  chief 
characteristic  on  Dunkard  and  Ten-Mile.  Relovr  Mr.  Fergu- 
son’s, the  coal  is  again  carried  under  the  stream  and  the  mas- 
sive sandstone  overlying  it  remains  in  sight,  descending  vrest- 
ward,  almost  to  Hutchinson’s  mill,  where  the  dip  is  reversed 
and  the  rocks  rise  to  the  west.  Before  reaching  that  hill  the 
following  section  was  obtained  on  Raccoon  run,  which  differa 
somewhat  from  that  seen  near  Mr.  Ferguson’s  house: — 


1.  Sandstone 40'  0" 

2.  Shale 20'  0" 

3.  Bituminous  .shale 2'  G'' 

4.  Limestone  X 5'  0" 

5.  Shale  and  satulstoiie 30'  0" 

G.  Calcareous  shale,  hard 3'  0" 

7.  Shale  ana  sandstone 20'  0" 

8.  IMassive  sandstbne,  to  ci-eek 40'  0"' 

Just  below  the  mill  we  find  : — 

1.  Shale .30'  0" 

:-l.  Bituminous  shale 2'  0' 

3.  Limestone  X G'  O'' 

4.  Shale 10'  0" 

5.  Sandstone 70'  0" 

6.  Concealed 70'  0" 

7.  Dunkard  Coal 1'  2’' 


Limestone  X has  become  exceedingly  impure  and  contains 
much  carbonaceous  matter.  It  is  in  several  layers  separated  by 
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shale,  more  or  less  bituminous.  It  is  fast  losing  its  character  as 
a limestone  and  very  proliahly  disappears  as  such  not  very  far  be- 
yond the  State  line  in  "West  Virginia.  Tlie  limestone  which 
appears  at  twenty-five  to  thirty  feet  below  this  in  several  sections 
obtained  farther  up  the  creek  has  entirely  disaii[>eared,  having 
become  more  and  more  earthy  in  each  section  westward.  The 
heavy  sandstones  of  this  section  are  the  same  with  those  which 
are  so  striking  a feature  all  the  way  down  the  creek  from  the 
mouth  of  Herod’s  run.  They  are  admirably  adapted  to  liuilding 
purposes,  as  they  dress  easily  and  resist  the  weather  well.  They 
show  bold  bluff  faces.  The  Dunkard  Coed  has  been  burned  at 
Hutchinson’s  mill,  and  as  obtained  there  is  said  to  contain  little 
shale  and  to  he  almost  entire!}'  tree  from  sulphur. 

A comparison  w'ith  the  general  section  shows  that  Springhill 
township  is  hopelessly  without  coal.  At  the  lowest  point,  geo- 
logically speaking,  which  is  a little  way  above  White’s  mill, 
the  Watjneshurg  is  at  least  659  feet,  and  the  Pittsburg  1,050  feet 
beloAV  the  surface,  while  at  many  localities  on  the  ridge,  the 
latter  coal  is  nearly  1,700  feet  underneath.  The  only  depend- 
ence for  the  greater  portion  of  the  township  is  the  Dunkard 
Coal,  while  in  a small  area  at  the  east  on  the  Xorth  fork  of 
Fish  creek,  the  Nineveh  Coal  is  available.  It  is  fortunate  that 
these  beds  are  accessible  in  the  bottoms  of  many  streams  so 
that  they  can  be  mined  by  stripping,  since  they  are  so  thin 
that  mining  in  the  ordinary  way  would  be  impracticable. 

6.  Monongaiiela  Township. 

In  this  township  the  section  extends  from  220  feet  below'  the 
Pittsburg  Coal  at  Greensboro’,  to  the  Washington  Coal  in  the 
north-w'estern  part.  The  Pittsburg,  Seicicklcg  and  Waynesbiu'g , 
are  w'ell  exposed  and  are  of  Avorkable  thickness.  The  first  of 
these  goes  under  the  river  near  Gray's  landing,  but  the  others 
remain  above  its  level  along  the  w'hole  river  face. 

- About  three-fourths  of  a mile  above  Greensboro’,  a steep 
bluff  on  the  river  affords  a detailed  section  of  the  upper  portion 
of  the  Low'er  Barren  series,  as  follow's  ; — • 


1.  Concealed 50'  O'' 

2.  Dark  shale 8'  0" 

3.  nttshurg  Coal 9'  0" 

4.  Fire-clay 4'  0" 
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5.  Calcareous  shale 5'  0" 

6.  Sandstone 20'  0" 

7.  Shale 5'  O’' 

8.  Sandstone 5'  0" 

9.  Coal 1'  6" 

10.  Limestone 12'  0" 

11.  Shale 25'  0" 

12.  Massive  sandstone 35'  0" 

13.  Sandy  shale 15'  O'' 

14.  Coal  and  Fire-clay 0'  11" 

15.  Limestone  and  shale 7'  10" 

16.  Shale 2'  6" 

17.  Flaggy  sandstone 10'  0" 

18.  Fossiliferous  shale 0'  6" 

19.  Sandy  shale 3'  6" 


The  sandstone  ISTo.  6 .is  a persistent  stratum  nsiially  very  com- 
pact, but  here  yielding  easily  to  the  weather  and  wearing  into 
cavities.  The  iron  ore  above  it  is  the  same  with  that  so  well 
known  in  south-western  Fayette,  as  the  Oliphant  bine  lump. 
I feel  some  hesitation  in  attempting  to  identify  the  Little  Coal 
170.  9,  with  any  farther  up  the  river  in  TFest  Virginia,  hut  I 
think  it  most  likely  to  prove  the  same  with  that  which  in  an- 
other connection,  I have  termed  the  Little  Pittsburg.  Ordina- 
rily it  is  a very  fair  coal,  hut  here  it  appears  to  be  decidedly 
impure.  The  dark  calcareous  shale,  17o.  16,  is  very  rich  in  well 
preserved  bivalve  shells. 

From  this  point  the  river  flows  eastward  and  the  strata  rise, 
so  that  at  Greensboro’,  the  Pittshui^g  Goal  is  somewhat  more  than 
200  feet  above  the  line  of  low  water.  In  the  vicinity  of  this 
village  that  coal  is  quite  extensively  mined.  In  a ravine  near 
the  old  glass  works,  the  following  section  was  obtained:— 


1.  Siwicklcy  Coal 

2.  Sandstone  and  shale 

3.  Bituminous  shale 

4.  Limestone....'! 

5.  Shale 

6.  Limestone 

7.  Shale 

8.  Bituminous  shale > 

9.  Coal \ Redstone  Coal, 

10.  Bituminous  shale ) 

11.  Limestone 

12.  Shale 

13.  Pittsburg  Coal 

14.  To  the  river 


5'  6" 
12'  0" 
0'  6" 
3'  0" 
10'  0" 
5'  0" 
15'  0" 
8'  0" 
1'  6" 
5'  0" 
16'  0" 
15'  O'' 
14'  0" 
14G'  0 


On  the  river  road  leading  from  Greensboro’  to  Mapletown, 
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the  Sewicldey  is  mined  at  somewhat  more  than  a mile  from  the 
former  village.  Other  openings  were  seen  on  the  direct  road 
between  the  two  villages.  The  thickness  varies  from  five  feet 
to  five  feet  six  inches,  and  the  character  of  the  coal  is  the  same 
throughout,  somewhat  more  open  hurning  than  that  from  the 
Pittsburg  and  less  sulphurous.  This  coal  finds  a ready  market 
in  Greensboro’,  and  by  many  is  preferred  to  the  Pittsburg.  In 
this  vicinity  the  Pedstone  is  everywhere  a mass  of  richly  bitu- 
minous shale,  including  midway  a rather  variable  seam  of  bony 
coal.  It  is  Avell  shown  on  the  direct  Mapletown  road  just  back 
of  Greensboro’,  as  well  as  at  several  localities  on  the  river  road. 
About  twenty  years  ago  a company  wms  organized  to  mine  this 
material  for  the  manufacture  of  coal  oil,  but  the  discovery  and 
enormous  production  of  petroleum  promptly  brought  the  work 
to  an  end. 

The  interval  between  the  Sewickley  and  Redstone  in  this  sec- 
tion is  only  forty-five  feet,  and  between  the  latter  and  the 
Pittsburg  only  thirty-one  feet.  This  is  in  marked  contrast  with 
sections  obtained  in  the  adjoining  township  of  Dunkard,  not 
more  than  three* miles  away,  where  the  intervals  are  sixty  and 
fifty  feet  respectively.  The  Great  Pittsburg  sandstone  has 
changed  to  a mass  of  shale  only  fifteen  feet  thick,  thus  ap- 
proaching the  conditions  seen  just  over  the  line  in  West  Vir- 
ginia, where  the  interval  between  the  Pittsburg  and  Redstone 
varies  from  fifteen  to  twenty  fi-et. 

Exposures  of  the  Poof  division  of  the  Pittsburg  Coal  are  not 
frequent  in  this  neighborhood,  but  the  whole  bed  is  full}-  ex- 
posed at  two  localities  along  the  river  road  to  Mapletown,  at 
one  of  which  it  was  formerly  worked.  Here  the  roof  is  enor- 
mously expanded  as  is  shown  in  the  following  section  : — 


1.  Dark  shale 6"  'i 

2.  Coaly  shale 8” 

3.  Coal 1'  9” 


4.  Clay  with  streaks  of  coal 2'  10''  j.  c'  8’' 

6.  Coal 2" 

6.  Clay 8" 

7.  Coal 1" 


8.  Clay,  main  parting 0'  10'' 

9.  Coal,  lower  division  seen 6'  0" 


The  coal  in  the  Upper  division  is  bright  and  handsome  but 
is  heavy,  and  leaves  a great  bulk  of  white  ash.  At  less  than 
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half  a mile  above  Greensboro’,  tins  division  contains  only  two 
feet  of  coal.  On  tbe  river  bill  tbe  ore  below  the  coal  occurs  in 
moderate  quantity,  and  tbe  Little  Pittsburg  {?)  is  seen  tliirty  feet 
beloAv  tbe  coal  and  resting  on  its  limestone.  About  half  a mile 
above  Gray’s  landing  a section  shows : — 


1.  Sandstone 40'  0" 

2.  Seu'ickley  Coal G'  o" 

3.  Sliale S'  0" 

4.  Limestone ..  15'  o'' 

5.  Shale 10'  o'' 

6.  Limestone 8'  0" 

7.  Shale 15'  q" 

8.  Eedstone  Coal 5'  o" 

9.  Calcareous  sandstone 25'  0" 

10.  Shale 15'  o" 

11.  Pittsburg  Coal 10'  0"  ’ 

12.  To  river 30'  0" 


The  peculiar  feature  in  this  section  is  i^o.  10,  which  is  the 
same  as  Ao.  11  of  the  Greensboro’  section.  Here  it  is  a sand- 
stone with  a large  proportion  of  calcareous  matter,  whereas 
there  it  is  a limestone  of  fair  quality.  At  a short  distance  be- 
low this  locality  the  Pittsburg  disa|)pears,  and  at  Gray’s  land- 
ing is  under  the  river  ; while  back  of  the  distillery  and  90  feet 
above  the  water  level  the  Scivicldeg  is  mined,  showing  the  fol- 
lowing structure : 

1.  Coal 3' 

2.  Olay 2'  6 " 

3.  Coal 2' 

Total ....  5'  21" 

The  coal  is  good  throughout,  but  the  lowm’  bench  is  some- 
wdiat  suyierior.  Tclow’'  this  locality,  for  nearly  half  a mile,  the 
exporsures  are  not  good, but  at  about  one-fourth  of  a mile  above 
the  mouth  of  'Whiteley  creek  tbe  follow’ing  very  interesting 
section  wvas  ol)tained  by  i\[r.  White: 


1 .S'ewickley  Coal. 

2.  Coal.  

9' 

6 

0 

3.  Samlstone 

4.  Coal 

5 

5.  Shale 

9' 

0" 

6.  Coal 

('  oo 

7.  Sandstone  

0' 

8.  (koal 

6"J 

9.  Shale  and  sandstone 

5' 

o o 

10.  Limestone 

15' 
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11.  liedstone  Coal 1'  6'' 

12.  Bituminous  shale P ' 

13.  Calcareous  sandstone 12'  O'' 

14.  Pittsburg  Coal  in  bed  of  river. 


This  breaking  np  of  the  Sewicldcy  is  shotvn  also  on  IN  hiteley 
creek  as  ivill  appear  from  the  references  made  in  the  description 
of  the  country  along  that  stream.  About  half  a mile  below 
the  mouth  of  Whiteley  the  Wayneshitrg  is  caught  in  the  river 
hills  and  is  seen  on  the  land  of  l»Ir.  Geo.  Evans,  where  it  shows 


five  benches  as  follows ; 

1.  Coal 0 2 ' 

2.  Cla.v 0 S ' 

3.  Coal 0 6 ' 

4.  Clay 0 1 ' 

5.  Coal 0 8 ' 

G.  Clay O'  3 ' 

7.  Coal 2'  0 ' 

8.  Clay O'  6 ' 

9.  Coal ■ 2 6 ' 

Total 7 4 


Below  it  the  section  is  exposed  to  the  Upper  Division  of  the 


Sewickley,  as  follows : 

1.  Waynesburg  coal. 

2.  Shale  ar.d  sandstone 40 

3.  I.imestoue 6 

4.  Shale -15 

5.  Pniontown  Coal 2 

6.  Limestone 6 

7.  Shale  and  sandstone C5 

8.  Limestone 40 

9.  Sandstone 2.1 

10.  Sewickley  Coal 2 6 ' 


At  Mr.  Minor  Gray’s  opening,  half  a mile  north-west  from 
the  last,  the  Waynesburg  shows  only  thi'ee  benches,  1 foot  3 
inches,  2 feet,  and  2 feet  respectively,  and  is  285  feet  above  the 
river.  ThrouMiout  this  re2:ion  it  is  known  as  the  “Horseback 
coal,”  and  3uerds  a poor  fuel,  owing  to  the  large  proportion  of 
slate  and  sulphur.  The  separating  clays  inevitably  become 
mixed  with  the  coal,  notwithstanding  the  utmost  care,  and 
render  the  qualiti'  still  worse.  At  ^Ir.  Gray’s  opening  the 
"NVajmeshurg  sandstone  is  exposed  to  the  thickness  of  45  feet. 
About  half  a mile  below  the  mouth  of  AVhitely  creek  the  river 
turns  tOAvard  the  east,  so  that  at  Hatfield’s  ferry  the  Seicickley 
is  found  40  feet  above  the  stream  and  2 feet  6 inches  thick, 
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Tvhile  at  240  feet  liiglier  the  Wayncshurg  is  seen  6 feet  thick,, 
and  overlaid  by  40  feet  of  sandstone.  The  interval  is  wholly 
concealed.  At  the  mouth  of  Little  A¥hitely,  the  northern 
boundary  of  the  township,  the  Sewickley  is  in  the  bed  of  the 
river,  and  is  exposed  at  low  water. 

The  Waynesburg  is  mined  on  the  valley  fork  of  Little  White- 
ley  by  several  persons,  beginning  about  a mile  from  the  main 
stream.  Measurements  made  at  three  of  these  openings  give- 


as  follows : 

1.  Shale 10'  0" 

2.  Coal 1'  0"  1'  0"  0'  8" 

3.  Clay 0'  1"  0'  i"  0' 

4.  Coal 2'  2"  2'  1 " 1'  ll'" 

5.  Clay 0'  10"  0'  8 " 1'  0 " 

G.  Coal 2'  9"  2'  11  " 3'  2 " 

7.  Clay concealed  concealed  6'  0 " 

8.  Coal concealed  concealed  0'  5 " 


Owing  to  the  prevalent  mode  of  mining  most  of  these  banks 
are  in  very  bad  condition.  As  the  coal  is  conveniently  exposed 
along  the  streams,  an  opening  is  pushed  in  only  until  the  water 
becomes  troublesome  through  defective  drainage,  or  until  some 
timbering  is  necessary  to  support  the  roof,  when  it  is  deserted 
and  a new  one  is  begun  at  a distance  of  only  a few  yards.  The 
old  one  soon  falls  in  and  shuts  off  all  access  to  the  coal  behind. 
The  coal  from  this  locality  is  said  to  be  cjuite  good,  and  com- 
paratively free  from  sulphur.  The  shale  overlying  the  bed  con- 
tains fine  impressions  of  plants.  At  35  feet  below  the  coal  the 
limestone  is  seen  8 feet  thick,  the  interval  being  filled  with 
sandstone.  ISTear  the  Valley  schoolhouse  the  Uniontoion  appears 
in  the  road  as  a bituminous  shale  3 feet  thick,  and  holding 
about  midway  a thin  coal  of  poor  quality.  On  the  next  fork 
above,  this  coal  is  seen  as  a black  shale  resting  on  a bright  fer- 
ruginous limestone,  and  the  Waynesburg  occurs  95  feet  higher 
up,  but  is  unopened.  On  the  ridge  between  Greene  and  Mo- 
nongahela  townships  the  Washington  Coal  is  exposed  in  the 
road  near  the  corner  of  Cumberland  township,  but  as  there  is 
no  opening  upon  it,  its  thickness  cannot  be  ascertained. 

On  White! ey  creek  the  Sewickley  Coal  is  well  exposed  up  to 
Mapletown,  as  the  general  course  of  the  stream  is  almost  north 
and  south,  and  the  fall  is  veiy  nearly  the  same  with  the  dip.  At 
the  fork  in  the  road  near  Minor’s  distillery  one  of  the  lower 
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divisions  of  the  coal,  is  seen  five  inches  thick,  and  overlaid  bj 
sandstone.  It  is  probably  the  second  of  the  river  section,  ob- 
tained near  the  mouth  of  the  creek.  On  the  road,  coming  in 
here  from  the  south-east,  the  Uniontown  and  Wayneshurg  are 
both  exposed  by  their  blossoms.  At  an  opening  in  the  upper 
division  of  the  Sewickley,  the  coal  is  three  feet  thick, and  of  by 
no  means  superior  quality.  On  the  road  between  this  and 
Hartley’s  mill  the  Uniontown  is  exposed  near  Mrs.  Conant’s 
residence. 

At  Hartley’s  mill  the  excavations  in  the  Scwickley  are  nu- 
merous and  extensive,  showing  well  the  structure  of  the  bed. 
Two  measurements  are  as  follows  ; 


Sewickley  Coal. 

Coal 

Clay 

Coal 

Clay 

Coal 

Clay 

Coal 

Bituminous  Clay 
Coal 


0'  9 " . 0'  7 '' 

0'  i"  0'  I" 

O'  2 " O'  7i" 

O'  I"  0'  I" 

V 11  " 1'  10  " 

0'  1 " 0'  I" 

0'  7P'  0'  1 " 

0'  2p'  0'  2 " 

1'  1 " 1'  2 " 


A comparison  of  these  measurements,  with  tlie  river  section 
of  Mr.  White,  shows  that  at  that  locality  the  bed  has  been 
broken  up  simpl}^  by  the  thickening  of  the  partings,  and  this 
matter  is  still  more  clearl}^  set  forth  in  the  section  of  the  bed 
at  Mapletown.  At  Hartley’s  mill  the  top  and  bottom  benches 
are  evidently  very  fair  clean  coal,  but  the  middle  benches  con- 
tain much  sulphur,  and  the  exposed  surfaces  are  coated  with 
copperas.  The  whole  is  easily  mined,  and  for  fuel  is  preferred 
to  the  Waynesburg,  owing  to  the  much  smaller  proportion  of 
ash.  The  roof  is  a laminated  sandstone,  full  of  obscure  vege- 
table fragments,  and  is  very  insecure.  This  is  a serious  draw- 
back and  prevents  many  from  availing  themselves  of  this  coal. 

At  Mapletown  the  openings  in  tliis  bed  are  very  numerous, 
but  most  of  them  are  worked  only  during  the  Avinter.  The 
insecure  roof  falls  readily  and  chokes  up  the  entry,  so  that  in 
the  summer  or  autumn  one  has  much  difliculty  in  procuring 
exact  measurements.  At  the  opening  belonging  to  Mr.  Debolt,, 
the  folloAvimr  section  was  made; 
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Seiviclcley  Coal. 

1.  Coal 2'  3 " 

2.  Clay 0'  V'— 1" 

3.  Coal 0'  4'" 

4.  Clay O'  2 " 

5.  Coal 2'  6 " 


No.  5 sliows  a tliin  parting  near  the  top.  No.  4 is  a richly 
hituminous  shale  here  as  in  nearly  all  the  openings  examined. 
The  bottom  bench  is  said  to  be  much  inferior  to  the  top  in  re- 
spect both  of  sulphur  and  ash. 

In  that  portion  of  the  township  lying  south  from  Maple- 
town,  the  Wayneshiirg  and  Uniontown  are  occasionally  seen. 
The  latter  is  a bituminous  shale,  and  the  former  is  not  mined. 
The  country  is  too  high  to  permit  either  the  Pittsburg  or  the 
Seidckley  to  be  available.^ 

7.  Greene  Township. 

IVhiteley  creek  crosses  this  township  from  east  to  west,  and 
affords  some  very  satisfactory  exposures.  The  Seioickley  Goal 
passes  under  the  creek  near  the,  eastern  boundary,  and  at  Vance’s 
mill  is  60  feet  below  the  stream.  A curious  feature  here,  is, 
that  in  a boring  made  for  oil  the  Pittsburg  was  not  reached 
until  at  a depth  of  220  feet  below  the  Seioickley,  whereas  at  no 
locality  where  the  two  coals  are  exposed  so  as  to  admit  of  di- 
rect measurement  was  the  interval  found  to  be  more  than  110 
or  115  feet.  This  extraordinary  increase  would  be  incredible 
were  it  not  for  the  circumstantial  manner  in  which  the  details 
respecting  the  boring  were  given,  and  the  occurrence  of  the 
oil-bearing  strata  at  the  proper  distance  below  the  lower  coal. 

This  well  -was  bored  l>y  Mr.  G.  Vance,  who  obtained  oil  at 
120,  368  and  395  feet  below  the  Pittsburg  Coal.  INhen  the 
lowest  horizon  was  reached,  oil  of  light  specific  gravity,  about 
40  degrees,  flowed  at  the  rate  of  two  barrels  per  diem  ; but 
soon,  as  in  so  many  other  instances  in  this  region,  the  walls 
caved  and  the  flow  ceased.  An  attempt  to  clean  it  out  was 
made,  but  was  unsuccessful,  resulting  in  the  loss  of  two  sets  of 
tools  which,  with  100  feet  of  rope,  still  remain  in  the  well. 
Notwithstanding  all  these  olistructions,  there  is  an  energetic 
flow  of  gas,  and  oil  is  obtained  wdrenever  jiumping  is  resorted 
to.  Oil  from  the  top  horizon  was  heavy,  and  that  from  the 
other  was  light. 
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Still  following  np  tlie  creek,  the  TJniontown  Coal  is  found  at 
the  roadside  where  the  ^Morgantown  road  crosses.  On  this  road 
the  Wayncshurg  is  mined  hy  Messrs.  South  and  Keener,  hut  at 
the  time  of  examination,  the  banks  were  closed  hy  debris  so 
that  no  measurements  could  he  made.  They  are  said,  however, 
to  dift’er  little  from  the  hank  belonging  to  Mr.  Knott,  on  the 
same  road  in  Dunkard  township.  Turning  otf  to  the  west  from 
this  road  at  the  IVillow  Tree  tavern,  the  Uniontoicn  Coal  is  oc- 
casionally seen  in  the  road,  and  at  about  a mile  and  a quarter 
from  the  tavern,  there  is  an  opening  upon  the  Araynesburg 
which  gave  the  following  measurement : — 

IVayitesburg  Coal. 


1.  Clay  shale 1'  3 ' 

2.  Coal 0'  6 ' 

3.  Clay 0'  2 ' 

4.  Coal 2'  2'' 

5.  Clay 0'  2" 

6.  Coal,  seen 1'  11" 


At  a little  distance  farther  up  the  hill,  the  Wayncshurg  “a"’ 
and.  the  Washington  are,  seen  in  the  road  at  80  and  180  feet  above 
the  Wayncshurg.  The  former  appears  to  he  not  far  from  one 
foot  six  inches  thick;  no  estimate  of  the  latter  could  be  made. 
It  is  accompanied  by  its  black  shale  about  twelve  feet  below. 
Somewhat  further  on,  Air.  Samuel  Alinor’s  opening  in  the 
AYaynesburg  is  seen,  which  exhibits  a still  more  striking  thin- 
ning out  of  the  partings  than  that  just  given. 


1.  Sandstone 40'  0 ' 

2.  Shale 1'  0 ' 

3.  Wayneshurg  Coal. 

4.  . Coal 0'  4 "'i 

5.  Clay 0'  ]|"  I 

6.  Coal 2'  3 " i>  5'  8J" 

7.  Clay 9.  O'  Oj"  j 

8.  Coal 3'  0") 


Here  the  partings  have  almost  disappeared.  The  section 
seems  to  be  fully  characteristic  of  the  bed  throughout  this 
opening. 

Following  up  AVliiteley  creek,  the  Wayncshurg  Coal  is  seen 
falling  westward,  until  at  Garard’s  Fort  it  is  scarcely  40  feet 
above  the  stream.  The  openings  are  numerous,  but  they  show 
no  material  diflerences  from  the  sections  already  given.  The 
bed  goes  under  at  a short  distance  above  the  village,  and  the 
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Washington  comes  down  to  the  road  near  Mr.  H.  Lantz’s  resi- 
dence, beyond  which  it  is  almost  constantly  in  sight  to  the 
township  line. 

Xorth  from  tlie  creek,  on  the  road  to  AVayneshurg,  one  is 
compelled  to  carry  his  horizon  almost  wholly  by  means  of  the 
barometer,  as  the  covering  of  debris  is  sufficient!}^  thick  to  con- 
ceal everything  except  an  occasional  petty  exposure  of  sand- 
stone. The  line  of  the  synclinal  has  not  been  fully  determined 
and  it  cannot  be,  so  that  the  relative  horizons  along  this  road 
cannot  be  given  with  exactness.  At  Murdock’s  store,  the 
Washington  Coal  must  be  near  the  surface. 

In  the  northern  part  of  the  township,  one  frecpiently  finds 
fragments  of  Limestones  Y and  A^I,  on  the  Hillsides.  The 
Washington  Coal  is  seen  near  the  head  of  the  run  which  enters 
AVhiteley  at  Garard’s  Fort,  and  on  the  same  stream,  near  Mr. 
Long’s  residence,  the  Waynesburg  “ a”  is  seen  with  Limestone 
I above  it. 

8.  AFhiteley  Township 

In  but  one  other  townshi]  ) of  this  county  is  the  work  so  unsat- 
isfactory as  in  this.  The  whole  surface  is  covered  by  debris  so 
that  one  can  neither  obtain  sections  nor  trace  strata  to  any  con- 
siderable distance.  To  render  the  matter  more  complicated  the 
synclinal,  southeast  from  the  AA'’aynesburg  axis,  passes  through 
the  township,  but  owing  to  the  want  of  exposures  its  precise 
course  cannot  be  determined,  and  the  geologist  is  unable  to 
rely  upon  calculations  for  dip  to  aid  him  in  ascertaining  his  po- 
sition. A few  observations  were  secured  along  AYhiteley  creek 
in  the  eastern  portion  of  the  township,  but  no  very  definite  in- 
formation could  be  obtai^ied  west  from  Hewtown,  east  from 
Avhich  the  synclinal  passes. 

The  Washington  Coal  and  its  black  shales  are  seen  along  the 
creek,  showing  very  little  dip  until  near  the  Alethodist  church 
below  Kirby’s  school  house.  There  the  dip  suddenly  increases  so 
that  within  a few  hundred  feet  the  coal  is  deeply  under  the 
surfiice  and  Limestone  III  is  seen  at  the  roadside.  From  this 
point  the  dip  slackens  and  at  the  mouth  of  Dyer’s  run  the  coal 
is  not  more  than  70  feet  below  the  road,  while  at  a short  dis- 
tance up  the  run  the  Washington  “u”  Coal  appears  at  the  road- 
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side.  It  continues  in  sigijt  along  tlie  run  to  where  the  stream 
is  crossed  hy  the  road  to  Isewtown.  If  is  again  exposed  half  a 
mile  farther  up  on  I*Ir.  J.  Shriver’s  place. 

On  the  road  passing  north  fromXewtown  a limestone  is  seen 
at  80  feet  above  the  creek  road  in  that  village  and  at  80  feet 
higher  is  a second  limestone,  which  seems  to  he  Limestone  V 
of  the  upper  barren  series.  If  this  identification  he  correct  the 
Washington  “a”  Coal  should  not  he  far  from  the  creek  level  at 
Xewtown,  and  the  Wayneshurg  is  not  more  than  230  feet  un- 
derneath. The  lower  limestone  observed  in  the  road  is  proba- 
bly the  same  with  that  found  in  nodules  about  a mile  above 
AVaynesburg,  and  at  several  localities  in  Perry  and  AVayne 
townships. 

About  a mile  above  Xewtown  a limestone  is  seen.  Xo  com- 
plete exposures  occur,  but  the  quantity  of  fragments  indicate 
that  the  bed  is  not  far  otf.  From  its  lithological  character  I 
am  inclined  to  regard  this  as  Limestone  III,  Avhich  is  about  50 
feet  above  the  Washington  Coal.  This  is  the  more  probable,  as 
the  marked  flattening  of  the  dip  east  from  XeAvtown  shows  that 
the  synclinal  must  pass  very  near  that  village.  This  limestone, 
or  rather  Limestone  III,  has  been  found  on  Dyer’s  run  near  its 
head,  on  Air.  Zimmerman’s  property',  and  on  Air.  J.  ShriA^er’s 
place  about  a mile  farther  doAvn  the  stream.  Betwen  these 
points  it  has  a very  sharp  south-east  dip.  It  is  more  than  pirob- 
able,  therefore,  that  the  tAAm  limestones  are  the  same.  Tavo 
miles  aboA^e  XcAvtOAvn  this  limestone  is  seen  in  place. 

From  this  last  locality  the  creek  and  the  road  ascending  it, 
rise  so  rapidly  as  to  bring  the  higher  rocks  in  sight,  so  that 
Avithin  one-eighth  of  a mile  from  the  Avestern  boundary  of  the 
tOAvnship,  Limestones  Y and  A^I  are  reached.  The  limestone 
obseiwed  near  XcAvtoAvn,  at  80  feet  beloAv  Xo.  A^  is  not  exposed 
here  and  A-ery  probably  is  not  present,  or  if  present  is  very  thin 
or  earthjx  Along  the  Avestern  line,  the  coating  of  debris  is  so 
thick  and  so  admirably  distributed  as  to  conceal  everything 
and  to  render  CA'en  fragmentary  exposures  of  sandstone  rare. 

9.  Cumberland  Toavnshir. 

This  lies  north  from  Alonongahela  tOAvnship,  and  Aluddy 
creek  flows  irregularly  across  it  from  west  to  east.  The  section 
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extends  from  tlie  Sewickley  Coal  to  Limestone  V.  At  tlie  mouth 
of  Little  lYliiteley  creek,  the  coal  is  in  the  river  bed. 

At  M’lvann’s  ferry,  a little  below  the  mouth  of  that  creek, 
the  following  section  was  obtained : — • 


1.  Waynesburg  sandstone 40'  0" 

2.  Waynesburg  Coal concealed. 

3.  Shale 35'  0" 

4.  Ijiinestone 10'  0" 

5.  Shale  and  sandstone 50'  0" 

6.  Uniontown  Coal blossom. 

7.  Limestone 8'  0" 

8.  Shale  aiid  sandstone 45'  0" 

9.  Limestone 50'  0" 

10.  Concealed  to  river 22'  0" 


At  one  time  tlie  Wayneslmrg  was  mined  here  by  Mr.  AY.  Flen- 
niken,  but  the  opening  has  been  deserted  and  no  definite  infor- 
mation can  he  secured  respecting  tlie  coal.  Following  up  the 
creek,  the  TJviovtoicn  Coal  is  exposed  near  the  first  fork  in  the 
road,  where  it  rests  as  usual  upon  a bright  ferruginous  lime- 
stone and  is  about  three  feet  thick.  As  far  as  one  may  judge 
from  the  blossom  alone,  it  seems  to  be  a coal  of  fair  quality,  but 
no  openings  have  been  made  upon  it  to  test  its  value.  In  the 
immediate  vicinitjq  the  Waynesburg  is  seen  in  the  hill  at  95  feet 
above  the  Uniontown^  and  three-fourths  of  a mile  north  at  the 
forks  in  the  road.  The  Waynesburg  “a”  is  shown  apparently 
two  feet  thick.  On  the  next  road  crossing  the  stream,  and 
about  midway  between  it  and  the  Fresbyterian  church,  the 
Waynesburg  is  mined  by  Mr.  G.  AY.  Conner,  at  whose  hank  the 
followino;  measurements  were  made  : — • 


1. 

Coal 

1' 

1' 

1' 

1" 

o 

CJav 

0' 

1" 

0' 

1" 

3. 

Coal 

1' 

fi" 

1' 

10" 

4. 

Clav 

1' 

8" 

0' 

10" 

0. 

Coal 

2' 

8" 

2' 

9 ' 

The  variations  in  thickness  were  observed  at  an  interval  oi 
ten  feet.  Tlie  coal  is  said  to  he  of  very  fair  quality,  and  is 
mined  extensively  to  supply  the  surrounding  section  of  country. 
Between  this  opening  and  the  creek,  the  blossom  of  the  Union- 
town  is  seen  at  the  roadside.  At  Ceylon  post-ofiice,  nearly  a 
mile  and  a half  farther  up  the  creek,  the  Waynesburg  is  worked 
by  a number  of  persons.  Air.  D.  C.  Stevenson’s  bank  shows 
the  followino;  section  ; — 

O 
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Wayneshurg  Coal. 

1.  Coal O'  10” 

2.  Clay O'  1" 

3.  Coal 2'  0'  2'  2' 

4.  Clay 0'  1"  0'  10” 

5.  Coal 3'  O' 

The  coal  is  said  to  be  very  good,  and  blacksmiths  use  it  with- 
out much  difiiculty,  though  they  prefer  the  Pittsburg.  There 
is  less  ash  than  usual,  and  the  partings  are  so  thin  as  to  be  no 
drawback  in  working. 

Some  years  ago  a boring  was  made  here  by  Air.  D.  C.  Steven- 
son to  the  depth  of  TOO  feet,  the  curb  of  the  well  being  36  feet 
below  the  Wayneshiirg  coal.  At  288  feet  the  Pittsburg  was 
reached,  giving  the  interval  between  the  coals  as  324  feet,  which 
is  much  less  than  at  any  locality  south  from  tliis  where  direct 
measurements  have  been  made.  Oil  was  obtained  at  460,  and 
between  600  and  700  feet.  These  answer  to  the  first  and  second 
horizons  of  the  Dunkard  wells.  Brine  was  found  in  close  prox- 
imity to  the  oil.  The  lower  stream  was  strong  and  yielded  ex- 
cellent salt,  but  no  thorough  test  was  ever  made  to  determine 
the  strength  of  the  brine,  nor  has  any  one  attempted  to  utilize 
it  by  the  manufacture  of  salt. 

On  tlie  river,  about  half  a mile  below  the  mouth  of  Little 
AYhiteley,  the  Waynesburg  opened  in  the  hills  by  Air.  D.  Par- 
ker, and  near  him  by  Air.  John  Ilewston.  The  section  at  the 
former  locality  is  as  follows: 


1.  Sandstone 30' 


2. 

Shale 

8' 

3. 

Waynesburg  Coal. 

1.  Coal 

1 

2.  Clav 

on  \ 

3.  Coal 

9' 

1”  !■ 

7' 

4' 

4.  Clav 

1"  i 

5.  Coal 

j 

4. 

Imperfect  Iv  exposed 

35' 

5. 

Limestone 

10' 

0” 

r>. 

Sandstone  and  shale 

45' 

0” 

7. 

Uniontou'n  coal 

1' 

6” 

8. 

Shale  and  sandstone 

40' 

0" 

9. 

Limestone 

50' 

0” 

10. 

Concealed  to  river 

lu' 

0” 

jSTo.  8 is  imperfectly  exposed  and  it  is  quite  probable  that  the 
ferruginous  limestone  is  concealed.  Air.  Parker  has  used  coal 
from  the  Uniontown,  and  he  pronounces  it  a very  superior  ar- 
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tide,  well  adapted  to  smiths’  use.  At  a little  distance  up  the 
hollow  from  hlr.  Parker’s  opening  the  ^Yaynesburg  “6”  w^as 
once  opened  on  IMr.  IPalter’s  property  and  proved  to  be  of  ex- 
cellent quality. 

On  the  other  side  of  the  hill  a fine  section  can  he  obtained 
on  the  road  Ijeginning  at  the  schoolhouse  above  Mr.  Hewston’s 
residence  and  descending  to  the  river  bluff.  It  is  this — 


1.  Washington  Coal blossom. 

2.  Concealed 50'  0" 

3.  Waynesburg  “5”  Coal 1'  6" 

4.  Imperfectly  exiDosed 40'  O'' 

5.  Waynesburg  “a”  Coal 1'  6" 

6.  Sandstone,  Waynesburg 70'  0" 

7.  Shale 10'  0" 

8.  Waynesburg  Coal 5'  10" 

9.  Fireclay  and  shale 15'  0" 

10.  Coal ' 1'  0" 

11.  Shale 20'  0" 

12.  Limestone 8'  0" 

13.  Shale  and  sandstone 45'  O'' 

14.  Uniontown  Coal 2'  0' 

15.  To  river 80'  0" 


At  one  time  the  Washington  Coal  was  worked  near  the 
school  house,  hut  the  opening  has  long  been  deserted,  and  I 
have  been  unable  to  get  any  definite  information  about  it.  The 
bed  is  said  to  have  been  double,  about  two  feet  thick,  and  to 
have  yielded  very  had  coah  The  Wayneshxirg  is  opened  in  an 
astonishing  way  on  JMr.  Ilewston’s  place.  The  road  passes 
down  a little  run  which  has  worn  for  itself  a narrow  ravine, 
exposing  the  coal  on  both  sides  for  nearly  100  yards.  The 
Avhole  face  of  the  bed  on  both  sides  of  the  run  is  pitted  with 
shallow  openings  which  are  so  close  to  each  other  and  so  care- 
lessly guarded,  that  the  fall  of  the  overlying  rock  and  the  con- 
sequent destruction  of  the  property  seems  to  be  inevitable.  At 
this  locality  the  main  partings,  those  marked  ISTos.  2 and  4,  in 
the  section  of  hfr.  Parker’s  opening,  vary  from  two  to  six  inches 
and  rarely  exceed  three  inches.  They  are  excessively  hard  and 
render  mining  quite  difficult.  The  coal  contains  much  ash  and 
the  upper  bench  shows  pyrites  in  such  quantity  that  leaching 
the  slack  for  copperas  might  not  prove  unprofitable.  This  bench 
has  six  inches  of  bony  coal  on  top,  which  is  occasionally  re- 
];)laced  by  drab  shale. 

The  shale  over  the  coal  is  literally  crowded  with  impressions 
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of  plants,  most  of  wliich  are  admirably  preserved.  The  '\^^aynes- 
■burg  sandstone  is  variable  ; at  Mr.  Ilewston’s  works  it  is  flaggy 
tbrougbout,  but  at  a little  distance  north  on  the  other  side  of 
liis  farm,  the  lower  portion  is  massive  and  loose  grained,  yield- 
ing readily  to  the  weather  and  breaking  down  into  a clean 
wdiite  sand.  Irregular  cavities  have  been  eroded  in  it,  some  of 
which  are  of  large  size.  East  from  the  school  house,  the  Wash- 
ington^ Wayneshurg  “6”  and  “a”  are  exposed  in  the  road. 

About  a mile  beloiv  Mr.  Ilewston’s,  along  the  river,  the 
Wayneshurg  is  mined  by  Mr.  J.  C.  M ’Clary,  at  175  feet  above 
the  river.  The  section  there,  is : — ■ 


• • 

1.  Sandstone 40'  0" 

2.  Shale 8'  O'' 

3.  Wayneshurg  Coal. 

1.  Coal 1'  a''"! 

2.  Clay 0'  2"  | 

3.  Coal 2'  0"  !>  6'  10" 

4.  Clay  1'  0"  j 

5.  Coal 2'  6''j 


Just  a little  way  below  this  locality  borings  for  oil  were 
made,  but  were  unsuccessful  and  no  records  were  preserved. 
In  each  case,  however,  the  Pittsburg  Coal  was  reached  at  about 
180  feet,  making  the  interval  between  it  and  the  Wayneshurg 
not  far  from  340  to  350  feet  in  this  region.  This  is  very  near 
the  bottom  of  the  synclinal  southeast  from  the  ’Wayneshurg 
axis.  At  the  mouth  of  Muddy  creek  the  Wayneshurg  is  mined 
by  Mr.  E.  Elenniken  at  240  feet  above  the  river.  A rise  of 
nearly  45  feet  per  mile  from  the  last  opening.  The  same  coal 
is  mined  by  Mr.  J.  S.  Fuller  at  one  mile  below  the  mouth  of 
Muddy  creek.  The  sections  at  these  localities  are  as  follows ; 


1. 

Sandstone. 

2. 

Shale 

8" 

8' 

0" 

3. 

Wayneshicrg  Coal 

6' 

8" 

5'  10" 

4. 

Sliale 

40' 

0" 

45' 

0" 

5. 

Limestone 

O'' 

8' 

0" 

6. 

Shale  and  sandstone 

45' 

0" 

40' 

0" 

7. 

JJniontown  Coal 

0" 

1' 

6" 

8. 

Limestone 

0" 

6' 

0" 

9. 

Shale 

0" 

35' 

0" 

10. 

Limestone 

0" 

70 

0"  ■" 

11. 

Sewicklcy  Coal 

0" 

2' 

6" 

12. 

Sandstone  to  river 

O'' 

40' 

0", 

At  Mr.  Elenniken ’s  opening 
9— Iv. 

the  three  benches  of  the  coal 
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are  8,  18  and  28  inclies  thick,  while  at  Mr.  Fuller’s  they  are  9, 
24  and  30  inches,  dhe  loAver  benches  j’ield  a very  fair  fuel, 
which,  however,  is  burdened  with  ash  and  sulphur.  The  shale 
overlying  the  coal  is  rich  in  impressions  of  plants,  of  which  a 
number  were  collected  for  determination.  ISTo  test  has  been 
made  to  ascertain  the  value  of  the  Uiiiontown^  which  through- 
out this  township  is  a coal,  and  not  a merely  bituminous  shale. 
In  these  sections  tlie  SeioicJdey  reappears,  but  as  a bituminous 
shale.  The  underlying  sandstone  has  thickened  up  while  the 
one  whicli  is  above  it  at  more  southern  exposures  has  disap- 
peared, so  that  the  coal  now  lies  directly  under  the  great  lime- 
stone. This  is  its  place  in  the  greater  part  of  the  district.  A 
noteworthy  feature  of  these  sections,  as  compared  with  others 
obtained  higher  up  the  river,  is  the  rapidly  increasing  thick- 
ness of  the  lower  division  of  the  great  limestone. 

Following  n}>  Muddy  creek  we  find  at  a little  east  from  the 
stieam  and  about  a mile  trom  its  mouth  the  worked 

by  Mr.  A.  Burwell.  The  mode  of  opening  here  is  quite  as  bad 
as  that  seen  at  any  place,  tor  within  a distance  of  sixty  vards 
ten  holes  were  observed,  of  which  eight  had  already  caved. 
This  condition  is  especially  rejirehensible  here  as  the  coal  is  ac- 
cessible only  in  a little  ravine  where  the  face  has  for  the  most 
part  been  already  ruined.  The  coal  is  in  throe  benches  11,  25 
and  30  inches  thick,  and  the  main  parting  between  the  second 
and  third  benches  varies  from  7 to  18  inches.  The  coal  is  easily 
mined,  but  contains  so  much  slate  as  to  make  the  ash  bulky 
and  annoying.  Above  this  no  openings  were  found  before  reach- 
ing Glade  run,  which  enters  the  creek  two-thirds  of  a mile  be- 
low Carmichael’s.  About  three-quarters  of  a mile  east  from 
Gai  michael  s the  coal  is  extensively  mined  by  Mr.  J.  Guseman 
and  Mr.  A.  Grover.  At  these  banks  the  following  measure- 
ments were  made,  1 and  2 at  the  former  and  3 and  4 at  the  latter: 

Sandstone. 


1-  Shale 6'  o"  4'  0" 

2-  Coal 0'  10"  0'  11"  0'  10"  0'  10" 

Clay 0'  2"  0'  3"  0'  2"  0'  3" 

4.  Coal 1'  0"  2'  4"  1'  9"  2'  2" 

5-  Clay 2'  0"  0'  6"  3'  0"  0'  4" 

(3.  Coal 2'  8"  2'  8"  3 0"  3'  0" 


At  Mr.  Giiseman’s  bank  the  main  cla,y  parting  varies  from  1 
inch  to  2 feet,  but  usually  is  not  more  than  G inches.  The  coal 


CUMBERLAND  TOWNSHIP,  GREENE  COUNTY.  Tv.  131 

is  veiy  good,  much  better  than  this  bed  nsuallj’  j'ields.  The 
poorest  rests  directly  upon  the  main  parting,  and  the  best  is 
immediately  under  it.  Below  tliis,  for  about  one  foot,  the  coal 
is  quite  inferior.  Asa  whole  it  is  open- burning,  easily  mined 
without  blasting  and  has  not  a large  amount  of  visible  pyrites. 
The  hank  has  a good  reputation  and  is  well  worked.  The 
overlying  shale  contains  many  fine  impressions  of  plants  and 
one  Calarnodendron  was  seen  exposed  for  a length  of  six  feet. 
At  ]\lr.  Grover’s  hank  the  general  character  of  the  bed  is  the 
same  as  at  the  last,  hut  the  mai]i  parting  varies  at  the  expense 
of  the  overlying  bench  and  at  one  spot  near  to  the  mouth  it 
has  removed  all  the  coal  except  two  inches.  The  under  surface 
of  that  bench  is  much  slickensided.  On  a little  trihutaiy  com- 
ino-  in  nearly  half  a mile  above  these  hanks  the  coal  has  been 
worked  extensively  and  at  the  same  time  so  carelessly  that  the 
numerous  openings  have  neither  fallen  in  or  become  choked 
Avith  debris.  At  the  head  of  this  run  there  are  hanks  operated 
by  Messrs.  Stevenson,  Barnhart  & Wyckotf,  in  all  of  ivhich  the 
main  parting  varies  from  one-eighth  of  an  inch  to  ten  inches, 
while  at  Mr.  Bailey’s  openings,  farther  down  the  stream,  the 
main  parting  aA’erages  about  one  foot  four  inches,  and  fre- 
quently contains  a two  inch  layer  of  coal  near  the  top).  The 
bottom  bench  is  exposed  here  to  the  thickness  of  two  feet  nine 
inches,  hut  the  ivhole  is  clearly  not  shown.  The  sandstone 
comes  down  directly  up)on  the  bed  and  is  so  shaly  as  to  form  a 
very  insecure  roof. 

Just  heloAV  Carmichael’s  at  Horner’s  dam,  there  is  an  inter- 
esting expiosure  which  exhibits  a very  compJex  diidsion  of  the 
bed,  and  also  the  thin  coal  below,  observed  on  IMr.  Ilewston’s 
piropierty.  The  section  is — • 

1.  Sandstone 15'  0" 

2.  Shale 5'  G" 

3.  Viayneslmrg  Coal. 


1. 

Coal 

1' 

0"'| 

2. 

Clay 

2" 

3. 

Coal 

1' 

9’' 

4. 

Clay 

2"  to  O' 

10" 

5. 

Coal 

2'' 

6. 

Clay 

3' 

O'' 

7. 

Coal 

O' 

3" 

8. 

Clay.. 

4" 

9. 

Coal 

0' 

5"  J 

9 1 
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4.  Shale,  with  iron  ore 15'  0" 

5.  Cannel  coal O'  0" 

Ou  tire  opposite  side  of  the  stream  the  coal  is  mined.  The 
second  bench  is  bony  throughout  and  requires  to  he  broken 
into  small  pieces  before  it  can  he  burned.  The  third  bench  is 
better,  in  that  it  is  softer  and  contains  less  ash,  hut  it  has 
much  sulphur  in  lumps,  hinders  and  films.  The  efiect  of  so 
much  sulphur  is  disastrous  to  grate  bars.  This  is  the  most 
southeastern  locality  at  which  the  shales  underlying  the  coal 
are  ferriferous,  hut  this  character  prevails  to  a considerable  dis- 
tance northwestward, though  the  quantity  is  never  sufiicient  to 
repay  the  cost  of  mining. 

Above  Horner's  dam  the  coal  is  exposed  along  the  creek  for 
more  than  half  a mile  or  almost  to  Kerbs  mill,  and  an  excel- 
lent exhibition  of  its  variations  is  afforded.  The  upper  benches 
are  excessively  impure  and,  where  sheltered  by  overhanging 
rock,  are  coated  by  copperas  which  is  usually  tinged  red  from 
partial  decomposition  of  the  salt.  The  lowest  bench  seems  to 
contain  rather  less  of  qyrites,  but  is  very  far  from  being  a clean 
coal.  It  is  stripped  out  of  the  creek  near  the  saw-mill  where 
it  is  said  to  be  quite  free  from  sulphur.  It  is  probable  that 
the  changed  pyrites  has  been  leached  out  by  the  water.  The 
upper  parting  is  constant  in  its  thickness  and  averages  two 
inches.  But  the  main  parting  varies  abruptly.  For  the  most 
it  is  only  from  four  to  six  inches,  but  within  ten  feet  it  may 
increase  from  the  minimum  to  three  feet.  AVhen  thm  it  is  ex- 
tremely hard. 

The  shale  overlying  the  coal  is  in  lenticular  masses  and 
varies  at  the  expense  of  the  sandstone  above  just  as  the  main 
parting  in  the  coal  varies  at  the  expense  of  the  bench  above  it. 
Within  100  yards  it  will  have  increased  from  zero  to  10  or  13 
feet,  and  have  returned  to  zero  again.  It  seems  to  have  been 
cut  out  during  the  deposition  of  the  sandstone  so  that  a more  , 
accurate  statement  would  have  been  that  the  sandstone  varies 
at  the  expense  of  the  shale.  At  one  foot  above  the  coal  is  a 
layer  one  foot  to  eighteen  inches  thick  which  contains  im- 
mense numbers  of  beautifully  preserved  specimens  of  leaves. 

A few  of  these  were  collected  and  forwarded  for  examination. 
The  number  of  species  is  small,  but  the  beauty  of  the  sped-  , 
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Biens  makes  tlie  locality  an  important  one  to  those  interested 
in  the  study  of  fossil  botany. 

Though  the  sandstone  frequently  rests  directly  on  the  coal, 
it  rarely  forms  a horse-hack.  Its  lower  portion  is  soft,  occa- 
sionally cross-hedded  and  is  uneven  in  structure,  so  that  it 
weathers  into  cavities,  wdiose  surface  is  usually  honeycomed. 
The  upper  portion  is  irregular  and  cross-hedded  so  that  its  ex- 
jjosed  surface  is  generally  shattered.  For  the  most  part  the 
cross-bedding  dips  north-west,  hut  it  is  not  regular  and  occa- 
sionally dips  to  the  north-east.  The  Wayneshurg  Coal  passes 
under  the  creek  at  Carmichaers. 

Followins:  a little  branch  of  the  creek  entering  from  the  west 
half  a mile  above  the  village,  we  ride  on  the  IVaynesburg  sand- 
stone almost  to  the  head  of  the  stream.  The  frequent  undu- 
lations in  the  road  bring  into  sight  the  AXayneshurg  “a,”  but 
the  hills  on  each  side  are  covered  b/  debris  and  show  no  expo- 
sures of  any  higher  rocks.  At  the  head  of  the  run,  the  road 
ascends  the  ridge  dividing  Cumberland  and  Jetferson  townships 
and  exposes  both  the  Wayneshurg  “6”  and  the  Wasfdngton.  On 
top  of  the  ridge  Limestone  III  is  seen.  Taking  from  this  point 
the  Ridge  road  to  Muddy  creek,  no  exposures  are  found  in  the 
road,  but  at  about  a mile  and  a half  from  the  starting  point, 
the  Wayneshurg  “ a”  is  mined  by  Mr.  M’Cree,  in  a hollow  south 
from  the  road  ; it  is  said  to  be  three  feet  six  inches  thick,  and 
of  excellent  quality.  At  the  time  of  examination,  the  working 
was  filled  with  water  and  no  measurement  could  be  made. 
This  coal  is  exposed  in  the  road,  half  a mile  from  IMuddy  creek. 

From  the  sehoolliouse  on  that  creek,  nearly  two  miles  above 
Carmichael’s,  the  Wayneshurg  “a”  continues  in  sight,  rising 
westward  with  the  creek  quite  to  the  township  line.  AVherever 
this  coal  occurs  the  Wayneshurg  WiW  be  found  about  80  feet  be- 
low. 

On  the  Ridge  road  leading  from  Muddy  creek,  at  the  town- 
ship line,  to  a tributary  of  that  stream  coming  in  at  Mr.  Dou- 
lin’s,  the  Washington  Coal  is  seen  near  the  sehoolliouse  on  the 
Summit,  and  the  Wayneshurg  “ i”  near  the  old  steam  saw- mill. 
At  Mr.  J.  Cregg’s  the  Wayneshurg  “a”  was  once  opened,  but 
the  difficulty  of  mining  rendered  it  expensive,  and  the  work 
was  abandoned.  This  coal  is  mined  a little  farther  on  by  Mr. 
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R.  Douliu,  who  finds  it  three  feet  thick,  and  a caking  coal  of 
rather  superior  quality.  Xo  specimens  could  be  obtained  other 
than  from  the  outcrop,  as  the  opening  was  in  bad  order  being 
worked  only  in  the  fall  to  supply  fuel  for  the  Avinter. 

Eeturning  to  the  river  we  find  the  VTaynesburg  Avorked  by 
Mr.  A.  Xolfie,  tAvo  miles  beloAv  the  mouth  of  Muddy  creek.  In 
a ravine  leading  from  his  bank  to  the  riAmr  the  folloAving  sec- 


tion is  exposed : 

] . fSaudstone 30' 

2.  Shale g' 

3.  Waynesburg  Coal 5'  g" 

4.  Shale  and  sandstone 36' 

5.  Bituminous  shale 2' 

6.  Limestone 9' 

7.  Shale  and  sandstone 45' 

8.  Uniontoivn  Coal 2' 

9.  Limestone g' 

10.  Sandstone 1 30' 

11.  Limestone 76' 

12.  Sewickley  coal 2' 

13.  Shaly  sandstone 40' 

14.  Limestone  to  riA'er 3' 


The  ^Yiiyneshurg  is  in  three  benches,  six,  tAventy-tAA'o  and 
thirty-three  inches  thick,  Avhile  the  partings  are  only  one-half 
and  six  inches.  The  Seioicklcy  is  represented  by  a richly  bi- 
tuminous shale  with  a cannel-like  fracture.  At  i\Ir.  J.  David- 
son’s opening  in  the  YVayneshxirg^  opposite  DaAudson’s  ferry, 
the  coal  shoAA''s  a someiAdiat  difierent  arrangement  as  folloAvs : 


1.  Coal 4'  2" 

2.  Clay.. 1'  0" 

3.  Coal 3'  6" 

Total 5'  g" 


The  section  beloAvtlie  coal  here  does  not  differ  from  that  just 
given,  except  in  the  development  of  the  Great  Limestone, 
AAdiich  makes  the  section  betAAmen  the  Uniontoion  and  Seioickley 


thus ; 

1.  Limestone 6' 

2.  Sandstone 28' 

3.  Limestone 90' 


Portions  of  the  loAA^er  division  are  in  high  repute  for  fiuxing 
purposes,  and  have  been  extensively  quarried  for  use  in  the 
manufacture  of  glass  and  iron.  At  Baird  and  M’Clure’s  opening 
in  the  YctyiiesbuTg  near  Rice’s  landing  there  are  only  two 
benches,  fourteen  and  thirty  inches  thick,  separated  by  tAvo  feet 
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of  clay.  The  coal  is  of  the  usual  quality.  Between  the  bank  and 
the  river  the  Uniontoivn  and  Seioicldey  are  seen,  both  of  them  coals 
and  two  feet  thick.  The  two  divisions  of  the  Great  Limestone 
are  70  and  80  feet  thick,  separated  by  35  feet  of  sandstone.  One 
mile  south  from  Davidson’s  ferry  the  Wayneshurg  is  mined  by 
Mr.  Geo.  Hewitt,  at  whose  bank  the  coal  shows  its  normal 
structure,  thus : 


1.  Sandstone 40'  0" 

2.  Coal 0'  5" 

3.  Clay 0'  1" 


4.  Coal 2'  0" 

5.  Clay 0'  2 ' 

6.  Coal 3'  0" 

One  hundred  feet  inside  the  tunnel  Ho.  5 thickens  up  to  three 
feet,  to  the  great  detriment  of  Ho.  4.  lu  quality  Ho.  6 is  al- 
ways preferable  to  Ho.  4,  containing  less  ash  and  sulphur;  hut 
at  the  same  time  it  is  a very  poor  article.  On  Pumpkin  run 
the  Uniontoion  Coal  was  once  worked  near  the  works  of  the 
Vesuvius  Manufacturing  Company,  where  it  showed  the  fol- 
lowing structure: 

O 


1.  Coal 1'  6" 

2.  Flaggy  sandstone 10'  0" 

3.  Coal 0'  6" 

4.  Ferruginous  limestone 8'  0" 


Ho.  1 is  said  to  he  good  though  sometimes  a little  slaty. 
Ho.  2 is  evidently  a thickening  up  of  one  of  the  partings  as 
Ho.  3 rests  directly  upon  the  upper  division  of  the  great  lime- 
stone. 

By  means  of  oil-borings  it  is  ascertained  that  the  interval 
between  the  Pittsburg  and  the  Wayneshurg  coals  at  the  mouth, 
of  Pumpkin  run  is  not  far  from  370  feet. 


10.  Jefferson  Township 


This  is  the  northern  towmship  fronting  on  the  river.  Its 
northern  and  northwestern  boundary  is  Ten-mile  creek,  and 
its  section  extends  from  the  Pittsburg  to  Limestone  X of  the 
upper  barren  series.  The  Pittsburg  is  reached  at  the  north  of 
Ten-mile,  and  the  Wayneshurg  is  available  only  on  the  river 
face  and  on  the  creek,  being  deeply  buried  in  the  greater  part 
of  the  towmship.  The  general  structure  is  easily  worked  out 
as  the  upper  limestones  are  frequently  exposed,  but  details  are 
to  he  obtained  only  with  difficulty  as  sections  are  rarely  seen. 
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On  Bush  run,  entering  the  river  about  one  mile  below  Rice’s- 
Lancling,  the  Waynesburg  Coal  was  found  at  285  feet  above  the 
river  and  six  feet  thick.  The  Uniontoion  and  Seivickley  are  im- 
perfectly exposed,  but  seen  to  he  not  far  from  two  feet  thick. 
The  Great  Limestone  is  well  shown  in  two  divisions,  8 and  85 
feet,  and  separated  by  35  feet  of  shale  and  sandstone.  At  a 
mile  farther  down  the  river  a fine  section  was  obtained  in  the 


river  hill,  beginning  at  JMr.  Jacob  Bowser’s  opening.  It  gives 
the  details  of  the  whole  upper  coal  series,  thus  : 


1.  Waynesburg  sandstone,  seen 

2.  Shale 

3.  Waynesburg  coal 

4.  Shale 

5.  Limestone 

0.  Sandstone  and  shale 

7.  Uniontown  coal 

8.  Limestone 

9.  Shale  and  sandstone 

10.  Limestone 

11.  SewicJdey  coal 

12.  Sandstone 

13.  Limestone 

14.  Sandy  shale 

15.  Bedstone  coal 

16.  Flaggy  sandstone 

17.  Massive  sandstone 

IS.  Top  of  Pittshxwg  coal,  in  the  river. 


20' 

3' 

5'  3|" 
40' 

G' 

45' 

1'  6 " 

6' 

38' 

82' 

1'  9 " 
40' 

25' 

30' 

1'  G " 
15' 

30' 


Which  makes  the  interval  between  the  Pittsburg  and  the 
Waynesburg  360  feet.  The  latter  coal  is  in  three  benches,  four, 
fifteen  and  thirty-six  inches,  with  partings  two  to  six  inches 
thick ; the  cpiality  is  as  usual.  The  Uniontown  and  SewicMey 
show  coal  as  given,  unaccompanied  by  shale,  but  no  efiort  has 
been  made  to  ascertain  their  character.  The  Redstone,  which 
is  seen  here  for  the  first  time  below  Gray’s  landing,  is  repre- 
sented only  by  a bituminous  shale.  jSTo  limestone  occurs  in  the 
interval  between  it  and  the  Pittsburg,  nor  does  the  sandstone 
appear  to  he  calcareous.  At  a short  distance  below  this,  the 
Pittsburg  rises  above  the  river,  and  is  mined  by  several  persons. 
On  the  property  of  Mr.  L.  Vernon,  the  exposure  is: — 


1.  Sandstone 

2.  Pittsburg  Coal. 

1.  Shale  with  coal  , 

2.  Coal 

3.  Clay 

4.  Coal 


30'  0" 


1'  0" 
V 2' 
0'  10' 
7'  0' 
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The  sandstone  is  massive,  coarse  and  very  hard.  Its  loiver 
layers  contain  lumps  of  coal,  some  coarse  pebbles  and  rude  frag- 
ments of  vegetable  stems,  the  whole  looking  as  though  its  de- 
position was  accompanied  by  sutlicienf  disturbance  to  tear  off 
part  of  the  old  sivamp.  It  is  clear,  however,  that  not  all  of  the 
coaly  fragments  found  in  the  base  of  this  stratum  belong  to  the 
same  bed.  Some  of  them  are  crushed  or  fractured  in  such  a 
manner  as  to  show  that  they  had  been  consolidated  before  re- 
moval, while  others  are  saucer  shaped.  The  latter  were  prob- 
ably transported  hut  a short  distance  and  belonged  to  the  un- 
consolidated Fittslurg  marsh ; whereas  the  others  may  have 
been  torn  from  the  outcrop  of  some  bed  belonging  to  the  lower 
coal  series  exposed  at  the  east  along  the  line  of  the  Allegheny 
mountains. 

At  this  opening  the  upper  or  roof  division  is  bony,  and  is 
not  removed  in  mining.  The  lower  division  shows  two  thin 
partings  separated  by  three  inches  of  coal  at  thirty  inches  from 
the  bottom.  The  coal  is  good,  hut  contains  an  appreciable 
quantity  of  sulphur.  At  an  opening  in  the  same  coal  on  Ten- 
Mile,  three-fourths  of  a mile  below  Clarksville,  the  two  divi- 
sions are  one  foot  six  inches,  and  six  feet  seven  inches  thick, 
with  the  clay  parting  one  foot  one  inch.  The  thin  partings  in 
the  lower  division  are  only  two  inches  apart.  The  overlying 
sandstone  is  forty-five  feet  thick  and  no  limestone  appears  di- 
rectly above  it. 

Hear  Clarksville,  an  old  opening  in  the  Wayneshurg  is  seen 
on  the  hillside,  hut  it  affbrds  no  opportunity  for  measurement. 
Hear  Burson’s  school-house,  somewhat  more  than  a mile  from 
that  village,  Mr.  Shape’s  bank  shows  : — 

1.  Sandstone. 

2.  Wayneshnrg  Coal. 

1.  Coal 1'  0"  ] 

2.  Cla3^ 5”  j 

3.  Coal 1'  3”  )>  6'  4 

4.  Claj' 1'  2"  I 

5.  Coal  ; 2'  6"  j 

In  the  same  vicinity,  Mr.  David  Bowser  mines  this  coal.  He 
has  the  jiartings  only  two  and  six  inches.  At  both  openings 
the  coal  is  cpiite  inferior.  On  Pumpkin  run  one  mile  north  of 
the  last,  at  Mr.  J.  Price’s  bank,  the  bed  is  somewhat  thicker 
but  no  better. 
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Along  Ten- IMile  creek  no  banks  were  seen  in  operation  above 
Clarksville,  until  Jefferson  was  readied,  but  in  the  vicinity  of 
that  village  the  workings  are  quite  extensive  and  the  annual 
consumption  is  said  to  be  not  far  from  110,000  bushels.  On  a. 
little  run  about  a mile  below  Jefferson,  Mr.  John  E.ex  has  a 
number  of  openings,  from  which  a large  amount  of  coal  is 
taken  during  the  fall.  At  the  time  of  examination  only  two 
of  these  afforded  a full  exposure  of  the  Lower  bench,  but  I was 
assured  that  it  varies  little  from  three  feet.  The  comparative 
measurements  at  five  openings  are  annexed : — 

Sandstone 35' 


Shale.; 1'  0"  3'  0"  1'  0"  1'  4"  0' 10' 

Coal 0'  9 " 0'  10"  0'  8"  0'  11"  1'  3" 

Clay 0'  3 " 0'  2"  0'  3'’  0 2"  0'  6" 

Coal 1'  11  " 2'  0"  1'  -4"  1'  11"  V 7" 

Clay O'  8|"  0'  6"  2'  2"  1'  5"  1'  5" 

Coal 2' 11  " 2'  6"  2' 10"  - 2' 11"  2'  3'' 


The  shale  usually  contains  streaks  of  coal.  ISTo.  3 is  not 
worked  and  consists  of  coal  and  shale,  each  in  thin  streaks 
from  oneJialf  to  one  inch  thick.  Xo.  5 is  hard  and  slaty  and 
like  Xo.  3,  contains  much  pyrites.  Xo.  7 is  a fair  coal,  but  is 
by  no  means  so  good  as  the  Fittsburg^  and  is  inferior  to  that 
obtained  from  some  other  openings  in  the  neighborhood.  Onl}'' 
the  lower  division  of  the  sandstone  is  exposed  here,  the  ex- 
treme thickness  being  forty  feet.  Lor  fifteen  feet  at  the  base 
this  is  cross-bedded,  very  soft  and  iveathers  to  a rounded  sur- 
face. The  underside  of  overhanging  cliffs  is  frequently  honey- 
combed. The  upper  portion  is  irregularly  bedded  and  the  ex- 
posed face  has  a shattered  appearance.  This  part  has  been 
quarried  for  fiagging,  and  the  other  for  building  purposes.  The 
latter  dresses  easily  and  is  a handsome  stone,  but  does  not  with- 
stand the  weather.  In  this  respect  the  rock  differs  at  different 
localities,  for  a house  built  of  it  near  Lice’s  landing  is  now 
nearly  one  hundred  years  old,  and  the  stone  is  in  perfect  con- 
dition. 

Just  back  of  the  college  grounds  at  Jefferson  this  coal  has 
been  opened  a great  deal,  but  most  of  the  openings  have  been 
suffered  to  fall  in.  At  the  one  last  made  the  bed  shows  a total 
thickness  of  ten  feet  nine  inches,  with  four  benches,  five,  eleven, 
twenty -one  and  thirty-two  inches  respectively.  It  is  highly 
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probable  that  the  whole  thickness  of  the  bed  is  not  exposed,  as 
the  bottom  beneii  rests  on  a carbonace(j^ns  shale.  The  lower 
clay  parting  contains  iinmerons  poorly  preserved  impressions  of 
leaves,  and  the  overlying  shale  has  a thin  layer  of  low  grade 
iron  ore.  The  coal  does  not  appear  to  be  very  good.  In  Mr. 
L.  L.  Minor’s  opening  at  the  upper  end  of  the  village,  the  bed 
varies  from  seven  feet  six  inches  to  eight  feet  four  inches,  and 
shows  three  benches,  eleven,  twenty-two  and  thirty-five  to  for- 
ty-five inches  thick.  The  bottom  bench  has  a band  of  hard 
black  clay  two  inches  thick  at  ten  inches  from  the  base,  and  its 
coal  is  irised  to  a distance  of  ninety  feet  from  the  mouth  of  the 
pit.  It  is  soft,  richly  bituminous,  cakes  readily  when  thrown 
on  the  fire,  and  is  regarded  as  little  inferior  to  the  Pittsburg 
obtained  at  Millsburg,  on  the  river.  The  amount  of  pyrites  is 
considerable,  but  it  occurs  in  lumps  which  is  an  unusual  condi- 
tion in  this  bed.  Some  binders  of  this  mineral  were  seen,  but 
they  are  not  numerous.  The  upper  benches  are  not  so  good. 

Hear  Iloulsworth’s  mill  the  coal  shows  three  benches,  ten, 
twenty-four  and  twenty-eight  inches  respectively,  and  sepa- 
rated by  two  and  eighteen  inches  of  clay.  The  lower  parting 
contains  streaks  of  coal.  On  the  hill  above  the  mill,  the  blos- 
,som  of  the  Washington  Coal  is  seen  with  ten  feet  of  laminated 
sandstone  between  it  and  the  black  shale  below. 

A very  fine  section  was  obtained  by  Mr.  AThite  on  the  run 
heading  near  Dowling’s  school-house,  about  a mile  and  a half 
south  from  Jefferson,  and  emptying  into  Muddy  creek.  It  is — 


1.  Limestone  X 

2.  Shale  and  sandstone... 

3.  Limestone  VIII 

4.  Coal 

5.  Shale 

6.  Limestone  VII 

7.  Coal 

8.  Shale 

9.  Coal  (?) 

10.  Limestone  VI. 

11.  Shale 

12.  Limestone  V 

13 . Concealed 

14.  Washington  Coal  Bed 


5' 

70' 

2'  6" 
blossom. 
30' 

3' 

blossom. 

40' 

blossom. 

5' 

30' 

4' 

220' 

4'  2" 


Ho.  1 is  extremely  hard  and  of  a blue  color.  The  Upper 
Washington  limestone,  VI  of  the  series,  and  limestone  V show 
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tlieir  usual  characteristics.  The  former  being  flesh- colored  and 
weathering  white,  wlyle  the  latter  is  coarse  and  brecciated.  The 
Washington  coal  was  once  opened  at  M’Crie’s  mill,  near  the 
mouth  of  this  stream,  where  its  section  was — 


1.  Coal 1'  3" 

2.  Clay 8"  [ T 2" 

3.  Coal 2'  3"  ^ 


The  lower  division  of  the  lied  is  good,  hut  the  upper  is  im- 
pure. The  Waynesbiirg  has  been  opened  on  Coal  Lick,  but  the 
only  banks  now  in  operation  are  in  Franklin  township. 

11.  Morgan  Township,  Greene  County. 

Tliis  adjoins  Jefferson  at  the  west,  and  is  separated  from  it 
by  the  South  Fork  of  Ten-mile  creek.  Tlie  north-eastern 
boundary  is  the  north  fork  of  the  same  stream,  which  sepa- 
rates it  from  Washington  county.  Tlie  exposed  section  ex- 
tends from  the  Sewiddey  coal  to  limestone  X of  the  upper  bar- 
ren series.  The  Wayneshurg  is  accessible  on  both  forks  of  Ten- 
mile  creek. 

Along  the  north  fork  no  openings  in  the  coal  ivere  found. 
Many  years  ago  there  was  one  on  the  property  of  the  Messrs. 
Hawkins,  in  the  extreme  northern  corner  of  the  township,  hut 
it  has  long  been  deserted  and  no  one  knows  anything  about 
the  coal  farther  than  that  its  quality  ivas  somewhat  inferior. 
The  section  from  this  hank  to  the  creek  is  as  follows  : 


1.  Wayneshurg  Coal  Bed. 

2.  Concealed 35' 

3.  Limestone 11' 

4.  Sandstone 35' 

5.  Limestone 13' 

6.  Shale 10' 

7.  Limestone 20' 

8.  Sandstone 18' 

9.  Limestone 0' 

10.  Concealed 34' 

11.  Limestone 33' 

12.  Slialy  sandstone 10' 

13.  Limestone 15' 

14.  Clay 2' 

15.  Sewickley  Coal  Bed 1'  6" 

IG.  Dark  llssile  shale  seen 14' 


Xo.  4 is  imperfectly  exposed  at  the  base,  so  that  the  TJnion- 
toicn  is  concealed.  The  interval,  Xo.  10,  is  probably  wholly 
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occupied  by  limestone  as  there  are  frecpient  partial  exposures  of 
that  rock.  The  peculiar  feature  of  this  section  is  the  separa- 
tion of  the  great  limestone  into  four  divisions,  having  in  all  a 
thickness  of  not  far  from  120  feet,  whereas  there  are  ordinarily 
only  two  divisions  with  an  extreme  thickness  in  this  county  of 
96  feet.  About  a mile  nnd  a half  AY.  S.  A\^.  from  tins  locality' 
there  is  an  opening  in  the  Wayneshurg  near  the  Bollenfield 
school  house,  wdiich  show’s : 


Coal 


5'  11” 


Clay 


Coal. 


On  Ten-Mile  this  coal  is  exposed  in  the  forks  of  the  road 
near  Mrs.  Cox’s  residence  on  the  State  road,  half  a mile  from 
Clarksville.  The  blossom  of  the  Wayneshurg  “a”  is  seen  at  65 
feet  higher,  that  of  the  Wayneshurg  “ 5”  at  115  feet,  and  that 
of  the  Washington  at  160  feet.  The^  Wayneshurg  is  asso- 
ciated wuth  a ferruginous  limestone. 

At  the  mouth  of  Casteel  run  the  Wayneshurg  is  190  feet 
above  the  creek,  and  the  interval  contains  somewhat  more  than 
80  feet  of  limestone.  The  coal  is  not  caught  in  the  hills  here, 
but  a deserted  opening  occurs  about  one-third  of  a mile  south. 
The  first  bank  on  this  run  is  that  belonging  to  Mr.  AY.  Stew’- 
ard,  at  the  mouth  of  Bacon  Street  run,  nearly  a mile  and  a half 
up  from  the  creek,  wdiere  the  section  is — 

1.  Coal  and  shale 1'  4 

2.  Clay 1'  1 " I 

3.  Coal 0'  11  ” j 

4.  Clay 0'  20'  j.  9' 

5.  Coal 1'  8 ” 

6.  Clay 1'  3 " 

7.  Coal., 2' 9”  to  3'  7", 

Xo.  6 contains  a thin  streak  of  coal,  and  show’s  but  slight 
variations  in  thickness,  the  extremes  being  10  and  17  inches. 
On  Bacon  Street  run  the  Wayneshurg  “a”  is  seen  one  foot  four 
inches  thick,  and  resting  on  a heavy  limestone,  w’hich  yields 
an  excellent  lime  and  is  much  used  for  that  purpose.  The 
Washington  Coal  is  reached  by  the  run  just  below  Air.  Keys’ 
house,  and  remains  in  sight  to  the  head  of  the  stream.  It  is 
showm  on  the  State  road  be^’ond,  accompanied  by  Limestones 
II  and  III. 

At  the  mouth  of  this  run  the  ferriferous  shale  underlying 
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tlie  Waynesburg  and  the  limestone  below  are  exposed  in  the 
road.  At  one  time  the  ore  was  mined  here  by  stripping,  but 
the  enterprise  proved  unprofitable  and  was  abandoned.  At  a 
little  distance  farther  up  Casteel  the  coal  is  worked  on  Mr. 
Cox's  property,  where  the  following  measurement  was  ob- 
tained : — 


1.  Coa?  and  shale  , 

2.  Coal 

3.  Clay 

4.  Coal 

5-  Clay 

6.  Coal,  seen . . 


5'  0"', 
0'  10” 
0'  3” 

1'  11” 

1'  10” 
2'  6" 


12'  4' 


The  distance  between  this  and  Steward’s  opening  is  barely 
half  a mile,  yet  the  coal  is  30  feet  lower  than  at  that  bank, 
showing  a comparatively  rapid  dip  for  this  region  to  the  north- 
west. The  coal  goes  under  the  run  just  below  Mr.  J.  Green- 
lee’s house.  Near  the  Casteel  schoolhouse  the  Waynesburg  “a” 
is  seen  in  the  road,  but  beyond  that  everything  is  concealed 
until  the  Baptist  church,  at  the  head  of  the  run,  is  reached, 
where  limestone  X is  exposed  in  the  roach  Nodules  of  the 
Upper  Washington  limestone  are  scattered  on  the  hill-sides  at 
half  a mile  above  the  schoolhouse. 

At  the  mouth  of  Hews’  run,  the  first  entering  Ten-Mile 
above  Casteel,  the  coal  is  120  feet  above  the  creek.  At  a short 
distance  up  the  run  Air.  Hews  has  an  opening  in  which  the  coal 
shows  the  same  general  structure  as  at  Cox’s  on  Casteel,  and 
has  a total  thickness  of  eight  feet.  The  coal  is  open-burning, 
l)ut  quite  variable  in  Cj^uality  ; some  of  it  is  good,  but  the  grea- 
ter part  is  slaty  and  sulphurous.  It  contains  much  mineral  char-  . 
coal  in  layers,  some  of  'which  are  one-fourth  of  an  inch  thick.  At 
a short  distance  below  the  Center  schoolhouse  on  the  same  run 
is  Air.  S.  C.  Orr’s  bank,  in  wliich  the  bed  shows  three  benches, 
seven,  twenty-three  and  forty  inches,  and  has  a total  thickness 
of  seven  feet  eleven  inches.  The  main  parting  varies  wholly  at 
the  expense  of  the  bench  above  it,  and  the  combined  thickness 
of  the  two  is  quite  constant.  At  one  spot  in  the  entry  the  coal 
is  only  five  inches,  while  the  clay  is  thirty-eight  inches.  String- 
ers of  coal  pass  down  into  tlie  clay  and  frequently  show  complex 
sub  division.  The  bottom  bench  is  hard,  open-burning  and  con- 
tains much  ash.  Some  portions  of  it  must  be  broken  into  small 
fragments  before  it  is  thrown  upon  the  fire  ; otherwise  it  will  not 
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be  reduced  to  ashes.  The  bed  goes  under  the  run  about  150  yards 
below  the  scboolhouse.  On  this  run  the  AV aynesburg  sandstone 
is  65  feet  thick,  and  is  an  excellent  building  stone.  Blocks  of  any 
desired  size  can  be  procured,  as  there  are  massive  layers  8 to  10 
feet  thick.  The  TJnioiitowii  Coal  is  shown  at  several  localities  95 
feet  below  the  Waynesburg , and  is  re[irGsented  by  a black  bitu- 
minous shale.  I^ine  feet  below  the  latter  coal  is  the  ferriferous 
shale,containing  oi’e  in  lumps  weighing  from  one  to  three  pounds, 
which  many  years  ago  was  mined  and  taken  to  the  old  furnace 
at  Clarksville.  But  the  quantity  was  not  suthcient  to  render 
the  enterprise  a profitable  one. 

On  the  ridge  between  Hews’  and  Casteel  runs  the  ^Yas]ungton 
is  exposed  at  Air.  Orr’s  house,  and  on  the  otlier  side  at  Air. 
Steward’s.  Below  it  are  the  blossoms  of  the  Wayneshurg  “a” 
and  “5,”  the  former  associated  with  its  limestone.  Hear  the 
bead  of  Hews’  run  the  Washington  is  shown  in  the  road  accom- 
panied by  Limestone  II,  but  the  exposure  is  imperfect  and 
everything  else  is  concealed. 

Directly  opposite  Jefferson,  on  the  property  of  Air.  D.  AV. 
Rogers,  the  Wayneshurg  Coal  has  been  wonderfully  slaughtered, 
for  within  a distance  of  less  tlian  200  yard§  there  have  been 
twenty  openings,  all  of  which  have  been  permitted  to  fall  in. 
Farther  up  the  stream,  on  the  hill  followed  by  the  AVaynes- 
burg  road,  the  coal  is  mined,  but  owing  to  the  had  condition 
of  the  hank  no  information  could  be  obtained.  On  Bell’s  run 
which  enters  the  creek  about  a mile  above  Jeft’erson,  the  coal 
has  been  opened  in  many  places,  but  a number  of  the  entries 
have  been  closed  by  debris.  At  an  opening  near  the  distillery 
the  following  section  was  obtained  : 


1.  Sandstone 

2.  Shale 

3.  Waynesbarg  Coal  Bed 


1.  Coal 1'  3 " 1 

2.  Clay 3'' 


3.  Coal 2'  0"  !> 


20'  0" 
4'  0' 


7'  11" 


4.  Clay 1'  3" 

5.  Coal 3'  2". 

4.  Fire  clay 

5.  Sandstone 


6.  Ferriferous  shale. 

7.  Flaggy  sandstone. 

8.  Clay  shale 

9.  Limestone 


3'  0" 

6'  0" 
12'  0" 
10'  0" 

8'  0"  . 
7'  0"  * 
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iN'odules  of  iron  ore  are  numerous  in  ITo.  10,  but  not  in 
quantity  to  be  of  any  economical  value.  At  a short  distance 
farther  up  the  run  the  benches  are  six,  fifteen  and  forty-two 
inches  respectivel}^  and  the  total  thickness  of  the  bed  is  six 
feet  eleven  inches.  The  top  bench  is  bituminous  shale  with  can- 
nel-like  fracture,  and  is  the  material  commonly  known  through- 
out this  vicinity  as  cannel  coal.  The  ferriferous  shale  shows 
about  the  same  amount  of  ore  as  at  exposures  previously  noticed. 
The  Wayneshurg  passes  under  the  run  beyond  Mr.  Bell’s  house, 
and  at  less  than  lialf  a mile  farther  up  the  Waynesburg  “a”  is  ex- 
posed resting  on  a limestone.  The  blossom  of  the  W ashingion  ap- 
pears at  the  roadside  just  below  Mr.  Crayne’s  house  near  the 
head  of  the  run. 

At  a little  way  east  from  Harry’s  school  house  the  Waynes- 
burg is  mined  on  the  Jesse  Bell  estate,  just  below  the  State 
road.  It  is  in  two  benches,  nineteen  and  thii’ty-two  inches 
thick,  separated  by  a clay  parting  of  nineteen  inches.  This  is 
the  ordinary  form  of  the  bed  from  this  point  w^estward.  The 
top  bench  is  absent  or  represented  only  by  a bituminous  shale. 
At  this  opening  the  lower  bench  has  a clay  parting  at  fourteen 
inches  from  the  bottom. 

On  Ruff’s  creek  several  banks  belonging  to  Mr.  C.-  C.  Harry 
are  seen  about  one-fourth  of  a mile  from  the  State  road.  Mea- 
surements were  made  at  two  of  these,  but  the  others  were  in 
such  condition  as  to  render  examination  impossible.  The  sec- 
tions are — 


n 

Shale 

6'  0” 

5' 

6" 

2. 

Bituminous  shale 

1'  0” 

0' 

10" 

8. 

Coal 

1'  2'' 

1' 

11" 

4. 

Clay 

1'  10" 

1' 

7" 

5. 

Coal 

2'  10" 

2' 

8" 

Here  as  in  other  instances  previously  given,  the  parting  va- 
ries at  the  expense  of  the  overlying  bench  of  coal.  It  contains 
many  thin  streaks  of  coal,  which  in  nearly  all  cases  can  be  traced 
into  the  bench  above.  Ho.  5 shows  a layer  of  clay  at  nine 
inches  from  the  bottom.  Between  these  openings  and  Martins- 
burg  the  road  rises  above  the  place  of  the  Washington  Coal,  but 
everything  is  concealed  except  the  Waynesburg  “ a.”  Just  be- 
low Martinsburg,  on  Ruff’s  creek,  the  Waynesburg  is  mined  by 
several  persons.  The  structure  is  the  same  as  at  Haiay’s  open- 
ings, being  in  tv.^o  benches  with  a bituminous  shale  resting  on 
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the  upper  one.  The  parting  occasionally  becomes  three  feet 
thick,  and  varies  ^vholly  at  tlie  expense  of  the  overlying  bench. 
The  lower  bench  is  quite  constant,  shows  no  clay  streak  and 
yields  a fairly  good  coal.  Very  little  pyrites  is  visible  hut 
the  quantity  present  must  he  considerable,  for  the  prevailing 
cause  of  complaint  against  the  coal  is  the  sulphurous  odor  given 
off  durino;  combustion.  The  ash  is  said  to  he  large.  The  bed 
goes  under  the  creek  before  reaching  Martinsville. 

On  a little  run  coming  in  at  Martinsville  from  the  north,  the 
Waynesburg  “ a”  is  seen  near  the  first  cro§s-road  associated  Avith 
its  limestone.  The  latter  must  he  good,  for  at  the  time  this 
locality  was  visited,  preparations  Avere  making  to  burn  a large 
kiln  for  lime.  Three-fourths  of  a mile  farther  on,  the  blossom 
of  the  Washington  Coal  is  indistinctly  exposed.  At  the  head 
of  this  run  is  the  dividing  ridge  betAveen  Euff’s  creek  and 
Casteel  run.  Just  AA^est  from  Mr.  Fulton’s  house  on  this  ridge 
the  blossom  of  the  Jolleytown  Coal  shoAvs  in  the  road,  and  at  40 
feet  aboAm  it  is  limestone  V.  The  Upper  Washington  lime- 
stone A^I,  of  the  Upper  Barren  series,  is  next  seen,  and  at  40 
feet  aboA^e  it  is  the  blossom  of  a coal  underlying  a dark  lime- 
stone. Beyond  this  there  are  no  exposures  until  the  highest 
point  of  the  ridge  is  reached,  Avithin  half  a mile  of  the  tOAvn- 
ship  line,  where  there  is  a dark  blue  limestone  associated  with 
a much  inferior  sandy  iron  ore.  This  is  evidently  limestone  X, 
and  at  fifty  feet  below  it  is  a coal  six  inches  thick. 

On  Rutf’s  creek  the  blossom  of  the  WaynesbiDg  “ a”  is  shoAvn 
near  Heaton’s  school-house,  and  at  three-fourths  of  a mile  far-* 
ther  up,  that  of  the  Washington  is  in  the  bluff'  alongside  the 
road.  This  coal  goes  under  the  creek  just  before  reaching  the 
toAAmship  line. 

12.  Washixgton  Toaa^xsiiip,  Greexe  Cofxty. 

This  adjoins  Morgan  on  the  Avest.  Except  on  Ruff’s  creek 
and  the  high  ridge  marking  the  Washington  county  line,  ex- 
posures are  Amry  rare.  EA^en  along  these  lines  no  sections  can 
be  obtained,  and  the  only  source  of  information  is  an  occasional 
exposure  of  one  of  the  characteristic  limestones.  The  section 
extends  from  limestone  III  to  limestone  X,  of  the  Upper  Bar- 
ren series,  an  interval  altogether  deAmid  of  interest.  Upon 
10— K. 
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Craigs’,  Craynes’,  Jolins’  and  Overflowing  runs,  as  well  as  on 
Bates’  fork  of  Ten-Mile  creek,  eveiytliing  is  utterly  conceaJed. 

On  Ruff’s  creek, tlie  Wasldmjton  Coed  goes  under  just  east 
from  tlie  township  line  and  limestone  III  is  seen  in  the  road  at 
the  line.  Two-thirds  of  a mile  farther  up  the  stream  the  Mid- 
dle "Washington  limestone  V of  the  series  appears,  and  is  well 
exposed  on  a run  coming  in  there  from  the  south,  where  it  has 
a mass  of  black  shale  resting  upon  it.  , On  the  same  run  the 
Upper  Washington  limestone  occurs,  the  interval  between  it 
and  the  one  below  being  98  feet.  From  this  locality  to  the 
mouth  of  Bo^uTs  run  everything  is  concealed,  hut  at  a short 
distance  up  that  run  IMr.  George  Iluflman,  Jr.  mines  a coal 
thirty  inches  thick,  embedded  in  a mass  of  dark  shale  which  is 
fifteen  feet  above  the  Upper  "Washington  limestone.  The  coal 
is  a semi-cannel  and  is  said  to  he  in  favor  as  a fuel.  It  has  much 
ash  and  sulphur.  This  is  merely  a local  manifestation  and  does 
not  occur  at  any  other  locality,  although  the  shale  is  persistent. 
Limestones  VI  and  V are  exposed  in  the  road  below  the  coal ; 
VI  is  a handsome  rock  and  yields  excellent  lime. 

Uear  ]\Ir.  Ross’s  house  on  Ruff’s  creek  this  limestone  is  seen 
in  the  road,  with  a thick  hlack  shale  resting  upon  it.  The  dip, 
owing  to  the  influence  of  the  Pin-hook  anticlinal,  is  slightly 
eastward,  so  that  for  nearly  two  miles  the  limestone  rises  as 
rapidly  as  the  creek  bed.  It  is  exposed  at  the  old  mill  and  at 
the  mouth  of  John’s  run,  and  continues  in  sight  to  the  forks 
of  the  stream  near  Mr.  Ilufi'man’s  house,  beyond  which  it 
.passes  under  the  creek. 

At  the  head  of  Boyd’s  run  Limestone  X is  exposed  in  the 
road  at  180  feet  above  Limestone  VI.  It  was  seen  at  several 
localities  along  the  ridge  west  from  that  point. 

13.  Franklin  Township,  Greene  County. 

This  is  of  irregular  shape,  and  lies  west  from  "Whiteley,  Jef- 
ferson and  IMorgan,  and  south  from  V^ashingtoii  township.  It 
is  crossed  from  Avest  to  east  by  Ten-Mile  creek.  Its  section  ex- 
tends from  150  feet  lielow  the  Wayncshiirg  Coed  to  250  feet 
above  Limestone  VIII ; hut  above  that  limestone  everything 
is  concealed.  The  exposures  of  the  remainder  of  the  section 
are  numerous  and  satisfactory,  exhibiting  completely  the  struc- 
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ture  of  tins  portion  of  the  series.  ’Near  the  county  poor  house 
on  Coal  Lick  the  Wayneshurg  Coal  is  mined,  and  shows  the  fol- 
lowing at  two  openings : 


1. 

Sandstone  seen 

30' 

O'' 

20' 

0' 

2. 

Shale 

8' 

0" 

15' 

0' 

3. 

Bitnminous  sliale 

0' 

6" 

0' 

4'' 

4. 

Coal 

1' 

11" 

1' 

8' 

5. 

Clay 

O' 

9" 

3' 

8' 

G. 

Coal 

3 

8" 

4 

0' 

This  is  the  typical  structure  for  the  township.  The  bed  is 
rarely  found  triple,  unless  indeed  the  hitnminons  shale  ]S"o.  3 
may  he  regarded  as  representing  the  top  bench  with  the  part- 
ing below  obliterated.  An  interesting  feature  here  is  the  varia- 
tion of  the  parting  without  material  efiect  upon  the  overlying 
bench  of  coal. 

In  the  eastern  portion  of  the  township  the  AVaynesburg  is 
opened  at  numerous  localities.  A deserted  bank  was  seen  op- 
posite the  old  round  school  house.  At  a short  distance  farther 
up  Ten-Aiile  creek  Air.  U.  L.  Green  mines  the  coal  at  the  Dex- 
ter coal  works,  vdiere  the  bed  has  a structure  similar  to  that 
shown  at  the  next  locality.  Tlie  AVaynesburg  sandstone  is 
well  exposed  here,  standing  out  as  a blntf  nearly  40  feet  high. 
It  shows  much  cross-bedding,  varies  from  flaggy  to  massive, 
from  fine  to  coarse-grained.  The  color  is  almost  white  and 
ferruginous  matter  is  present  in  but  small  quantity.  Hot  far 
from  these  Avorks  are  the  Excelsior  Avorks,  oper-'ted  l)y  Air. 
Thomas  Sayers,  Avhere  the  bed  is  six  feet  one  inch  thick,  and 
shoAvs  tAvo  benches  of  coal  fourteen  and  fortj'-tAVO  inches.  The 
loAA’er  bench  is  hard  and  splits  out  in  blocks  tAvo  or  three  feet 
long  and  three  or  four  inches  Avide  and  thick  ; the  upper  bench 
is  softer.  The  coal  throughout  is  open-burning  and  contains 
much  ash.  Attempts  have  been  made  to  coke  the  “slack,”  but 
Avithont  success. 

At  Smith’s  coal  works,  immediately  adjoining  the  last,  the  bed 
has  its  normal  structure  and  shoAvs  three  Ijenches  fourteen,  six 
and  forty-tAvo  inches,  the  total  thickness  being  six  feet.  In  this 
bank  the  uxiper  parting  is  persistent,  though  at  times  it  dimin- 
ishes to  a mere  knife-edge.  The  main  parting  frequently  con- 
tains thin  streaks  of  coal  aaLIcIi,  in  nearly  all  cases,  come  from 
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the  overlying  heneli.  The  coal  from  this  opening  resembles 
that  from  the  Excelsior  Avorks. 

IVhere  the  road  crosses  the  creek  heloAv  Dodyshurg,  tlie  coal 
is  worked  on  both  sides  of  tke  stream.  IMeasurements  made 
at  tAVO  openings  here  are  as  follows ; 


1.  Shale 

3' 

0" 

2.  Bituminous  sliale 

0" 

8" 

3.  Coal.: 

6" 

1' 

8" 

4.  Clav 

1' 

3" 

1' 

3" 

5.  Coal 

3' 

8''  . 

3' 

5" 

These  measurements,  liOAveA^er,  gwe  A-ery  little  idea  of  the 
true  condition  of  things.  The  parting  h7o.  4 shows  abrupt  and 
extreme  variations,  Avliich  here  are  always  at  the  expense  of  tlie 
loAver  bench.  In  the  entry  belonging  to  the  Ten-Mileworks,  ISlo. 
3 Amries  from  one  foot  to  one  foot  six  inches ; Xo.  4 from  one 
foot  to  four  feet,  and  Xo.  5 from  one  foot  to  eleven  feet.  Precisely 
similar  changes  occur  in  the  opening  on  the  other  side  of  the 
creek.  As  the  better  coal  comes  from  the  loAA^'er  bench  these 
variations  are  grieA'ously  annoying  and  add  much  to  the  cost  of 
mining.  This  bench  is  sometimes  cut  doAvn  for  a number  of 
yards,  so  that  the  available  thickness  is  less  than  fifteen  inches. 
The  miners  receiA’e  no  pay  for  the  removal  of  this  “horseback,” 
and  the  temptation  to  throAv  some  of  it  into  the  coal  on  the 
dump  can  hardly  be  resisted  ; especially  since  a little  shrewd- 
ness prevents  the  detection  of  the  trick  until  after  the  coal 
has  been  delAered  to  the  consumer!  These  mines  are  worked 
cjuite  extensively  to  supply  the  Aullage  of  AVaynesburg,  where 
the  annual  consumption  is  someAAdiat  more  than  500,000  bushels 
per  annum.  The  coal  is  hard  but  is  taken  doAAm  without  blast- 
ing. The  upper  bench  is  badly  cut  up  ly  binders  of  clay,  Avhich 
in  some  parts  are  barel}''  one  inch  apart,  and  the  lower  bench  is 
not  much  better.  The  coal  therefore  has  a large  proportion  of 
ash,  but  in  this  respect  is  no  Avorse  than  that  from  the  banks 
already  noticed,  and  the  proprietors  claim  that  it  is  superior  in 
that  it  contains  only  a small  percentage  of  sulphur. 

The  Wagnesbuj^g  Coal  passes  under  the  creek  at  a short  dis- 
tance aboA^e  these  AAmrks  or  just  below  the  little  village  of 
Dodysburg.  Xear  the  distillery  an  inclined  shaft  was  sunk 
upon  it,  but  it  is  not  Avorked  to  any  extent.  The  AVaynesburg 
sandstone  is  well  exposed  along  the  creek  to  Hook’s  mill  imme- 
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diately  below  AVaynesburg,  where  it  passes  under  the  stream. 
It  is  about  75  feet  tliick  and  is  divided  into  two  portions  by  a 
sandy  shale,  Avbich  frecpiently  changes  into  a flaggy  sandstone, 
like  the  npper  portion  of  the  stratum.  The  lower  division, 
AA’hich  is  not  far  from  40  feet  thick,  though  sometimes  slightly 
conglomerate,  is  usually  a coarse-grained  and  rather  soft  rock, 
which  dresses  easily  and  makes  a neat  but  not  durable  build- 
ing stone.  The  face  of  a wall  becomes  pitted,  and  the  corners 
soon  lose  their  sharpness. 

At  Hook’s  dam  the  Waynesbiirg  “ft”  is  seen  in  the  following 
section  ; — 


1.  .Sandstone  and  shale 25'  0" 

2.  Limestone  and  shale  1 13  0' 

3.  Waynesburg  “a”  Coal  Bed 1'  6'' 

4.  Shale 10'  0 ' 

5.  'Waj/nesburg  sandstone  seen 8'  0" 


It  is  quite  probable  that  the  IVcnynesburg  “5”  is  only  a few 
feet  above  the  top  of  this  exposure.  The  coal  in  this  section  is 
good,  but  owing  to  its  thinness  it  has  ncAmr  been  mined. 

On  Furman’s  run,  which  enters  the  creek  at  the  lower  end  of 
Wayuesburg,  the  Washinytoji  Coal  is  seen  near  the  first  bridge, 
Avhere  it  seems  to  have  been  opened  at  one  time:  An  opening 
was  found  at  one-eighth  of  a mile  above  the  bridge,  but  when 
visited  it  Avas  closed  and  no  measurement  could  be  made.  Di- 


rectly opposite  the  first  locality,  the  following  characteristic 
section  Avas  obtained: — • 


1.  Shale,  with  iron  ore 

2.  Limestone  III 

3.  Sandstone 

4.  Black  shale 

5.  Limestone  II 

6.  Shale 

7.  Washington  Coal  Bed. 

1.  Coal 0'  8"  j 

2.  Clay O'  5 ' > 

3 Coal 1'  3"  1 

8.  Fii’e-clay  and  shale 

9.  Arenaceous  shale 

10.  Black  shale 


7'  6' 
3'  0" 
18'  0" 
3'  0" 
3'  6" 
6'  0" 


2'  6" 
12'  0 ' 
8'  0" 


The  black  shale  Ho.  4 contains  fish  teeth  and  scales  in  great 
numbers,  associated  Avith  innumerable  specimens  of  biwalve 
crustaceans,  and  occasionally  there  occurs  a fragment  of  a leaf, 
Avhich  shows  evidence  of  long  maceration  in  water.  The  shale 
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is  very  fissile,  splits  readily  into  very  thin  layers  and  has  a 
distinctly  cannehlike  fracture.  It  is  exceedingly  rich  in  hitu- 
Tuinons  matter.  Iso.  9 is  the  thinly  laminated  sandstone  which 
invariably  accompanies  the  coal,  and  is  literally  crowded  with 
fragments  of  vegetable  matter,  among  vvdiich  an  imperfect  leaf 
is  sometimes  found.  Ho.  10  is  only  a dark  fissile  shale,  with 
barely  sufficient  carbonaceous  matter  to  give  it  color,  for  on  ex- 
posure to  the  air  it  becomes  gray.  The  coal  is  quite  inferior. 

At  the  first  fork  in  the  road  ascending  this  run,  limestones 
V and  YI  are  exposed  in  a little  bluff  at  twenty-two  feet  apart. 
The  former  is  coarse  and  brecciated  on  top,  but  the  lower  layer 
is  probably  good  enough  to  make  a strong  lime.  The  Upper 
'Washington  limestone,  YI,  shows  the  characteristic  snow-white 
surface  and  the  flesh-colored  interior.  It  is  seen  in  the  bed  of 
the  east  fork  at  the  road-ci’ossing,  half  a mile  farther  up.  At 
the  head  of  this  stream  the  road  is  620  feet  above  the  Waynes- 
hurg  Coal. 

AYhere  the  road  leading  down  this  run  crosses  the  street  in 
Y'ayuesburg,  limestone  III  is  exposed  in  the  bluff.  Fragments 
of  the  Upper  AYashington  limestone  are  found  in  the  superfi- 
cial deposit  at  the  cemetery  near  the  village. 

At  the  month  of  Smith’s  creek  opposite  AYayuesburg,  the 
Washington  Coal  is  seen  with  the  laminated  sandstone  and  the 
black  shale  below.  Ascending  this  creek  which  flows  from  the 
south,  the  rocks  are  seen  rising  somewhat  more  rapidly  than 
the  creek  bed  for  nearly  two  miles  and  a half.  At  the  first 
cross-road  there  is  an  old  o|)ening  in  the  Washington  Coal,  but 
its  condition  is  too  bad  to  admit  of  measurement.  The  coal  is 
double  and  seems  to  be  in  all  about  three  feet  thick.  Between 
it  and  limestone  II,  there  is  a small  deposit  of  iron  ore  appa- 
rently quite- good.  A little  way  below  this,  the  sandstone  un- 
derlying the  black  shale  is  quarried  ; it  is  seventeen  feet  thick 
and  the  lower  portion  is  a good  building  stone.  Immediately 
under  it  is  the  Waynesbvrg  “ 6,”  one  foot  thick,  which  is  said  to 
be  axi  excellent  coal  and  w'ell  suited  for  blacksmiths’  use. 

On  property  belonging  to  Mr.  E.  Kent,  about  a mile  and  a 
half  from  AYaynesbiirg,  the  Washington  is  mined  by  stripping. 
The  exposure  is  very  imperfect  owing  to  the  debris  and  water 
in  the  excavation.  The  bed  consists  of  two  benches,  fifteen 
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and  twelve  inches  thick,  separated  hy  four  inches  of  clay.  On 
the  opposite  side  of  the  stream  it  is  mined  in  the  same  way  h}' 
]\Ir.  J.  Al.  Bell,  but  there  was  no  exposure  at  the  time  the  locality 
was  visited.  The  upper  division  of  the  coal  is  slaty,  hut  tlie 
lower  bench  is  said  to  he  quite  good.  The  iron  ore  above  the 
coal  was  seen  here  on  both  sides  of  the  creek.  Xear  the  brick 
school-hoxise  the  dip  of  the  rocks  is  reversed,  and  at  the  old  saw 
mill  the  coal  comes  down  nearly  to  the  road  and  continues  in 
sio-ht  to  the  forks  of  the  road,  about  two-thirds  of  a mile  far- 
ther  up.  There  it  passes  under  the  hill  and  as  one  ascends  to 
the  ridge,  he  sees  the  upper  limestones  coming  out  in  their 
regular  order  of  succession.  On  the  ridge  between  Smith  creek 
and  Sand  run,  the  WasJiington  Coal  is  exposed  at  half  a mile 
from  Ten-AIile,  and  limestone  YI,  at  two  miles  from  that 
stream. 

At  three  miles  above  Y^ayneshurg,  near  the  second  Ijridge 
crossing  Teu-Alile  creek,  the  following  section  was  ol)tained  on 
property  belonging  to  Air.  .J.  Ycador: — - 


1.  Concealed 350' 

2.  Limestone  VII,  seen 2' 

3.  Shale  and  sandstone 40' 

4.  Black  shale 2' 

5.  Limestone  VI,  seen 3' 

f).  Shale  and  sandstone 32' 

7.  Limestone  V,  seen 2'  G" 

8.  Sandstone  and  shale,  to  creek 45' 


The  total  interval  between  Limestone  A"  and  the  'Wasldngton 
CoaLas  ascertained  on  the  hill  opposite  AY ayneshurg,  is  not  far 
from  240  feet.  At  AAYyneshurg,  Limestone  III  is  thirty  feet 
above  the  coal,  and  at  the  upper  part  of  the  village  the  interval 
between  that  limestone  and  A^  is  found,  hy  direct  measurement, 
to  be  200  feet.  At  the  first  fork  in  the  road  west  from  the  vil- 
lage, the  Upper  Limestone  Y is  seen  in  the  hill,  with  the  Jol- 
leytown  Coal  below  it.  The  same  coal  is  exposed  for  nearly  200 
yards  in  the  road  east  from  Hill’s  scliool-house,  and  is  there 
seen  to  be  30  feet  below  Limestone  A".  At  the  school-house 
the  limestone  is  in  the  road,  and  at  two-thirds  of  a mile  farther 
up  limestones  are  well  exposed. 

The  three  limestones  given  in  the  section  are  nicely  shown 
at  the  first  bridge  above  the  mouth  of  Brown’s  fork,  where 
fragments  of  ISTo.  YIII  are  seen  at  25  feet  above  YII.  Lime- 
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stone  VI,  or  the  Upper  'Washington,  is  easily  distinguished  hy 
its  peculiar  white  exterior  and  its  flinty  fracture,  as  well  as  hy 
the  fact  that  overlying  it  is  a dark  coaldike  shale  containing 
leaves  of  plants.  It  is  very  pure,  and  is  the  chief  source  of 
lime.  Pii  the  Yeador  property  there  seems  to  he  a coal  near 
the  horizon  of  Limestone  YIII. 

14.  Centre  Toavr^ship,  Greene  County. 

This  adjoins  Franklin  on  the  west.  , At  Rogersville,  about 
two  miles  from  the  eastern  boundar}^,  Ten-Mile  creek  is  formed 
hy  the  junction  of  Gray’s  and  M’Courtney’s  forks.  The  former 
flows  through  the  township  in  a south  of  east  direction  from 
Eichhill,  while  the  latter  comes  in  from  Jackson,  and  follows 
a north  of  east  course.  Just  helow  the  junction  the  creek  re- 
ceives an  important  tributary  from  the  south,  knoAvn  as  Purs- 
ley  creek.  The  exposed  section  extends  from  the  Jolleytoion 
Goal  to  the  top  of  the  upper  barren  series  as  found  in  this  State. 
The  lower  portion  of  the  series  is  trecjuently  shoAvn,  but  the 
uj>per  part  is  not  seen  in  detail  at  any  exposure. 

At  the  mouth  of  Fursley  creek  Limestone  V is  about  60  feet 
above  the  stream,  hut  it  rises  rapidly  southward,  so  that  at  the 
fork  in  the  road  beloAV  Oak  Forest  it  is  120  feet  above  the  creek. 
On  the  west  fork  of  Pursley,  which  comes  in  not  far  above  that 
village,  it  soon  is  at  the  road  side,  and  within  a mile  from  the 
village  Limestone  VI  is  in  the  road.  Upon  the  latter  there  is 
a black  shale  eight  feet  thick,  rich  in  bituminous  matter,  Avhich, 
in  its  lower  portion,  shows  many  impressions  of  long  slender 
leaims  belonging  probably  to  sigillaria  menard,  and  in  its  upper 
layers  it  has  vast  numbers  of  bivalve  crustaceans.  Above  it  is 
a dismal  reddish  shale  fifty  or  sixty  feet  thick,  which  contains 
at  its  base  layers  of  iron  ore.  This  is  ivell  exposed  on  the  pro- 
perty of  Mr.  .1.  Iloge,  tivo  miles  from  Oak  Forest,  near  whose 
house  the  following  section  ivas  obtained : 


1.  Sandy  sRale 40' 


2. 

3. 

Limestone  . 
Clay  shale 

4 " 

4. 

5. 

Iron  ore .... 
Clay  shale 

V 

2 " 

6. 

Ore ' 

8 " 

7.  Clay  shale 10' 

8.  Ore 


6"-10 
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9.  Clay  shale 

10.  Ore... 


11.  Clay  shale 

12.  Ore 


1' 

1' 


13.  Dark  shale 


14.  Limestone  VI. 

The  ore  is  a carbonate,  which  is  said  to  yield  51  to  54  per 
cent  of  metallic  iron.  The  layers  are  not  absolutely  continu- 
ous, but  very  nearly  so ; the  ore  occurring  in  masses  weighing 
from  2 to  75  or  even  100  pounds,  which  are  closely  packed  to- 
gether. The  character  of  the  associated  rock  is  such,  as  to 
render  it  doubtful  whether  drifting  for  the  ore  ivould  be  profi- 
table. Fortunately  this  will  not  be  necessary  for  some  time 
after  the  work  begins.  At  Mr.  Hoge’s  house  two  runs  unite, 
each  having  a broad  “ bottom.”  That  from  the  west  exposes 
bio.  8 of  the  section  in  such  a way  that  a very  large  quantity 
can  be  obtained  by  stripping  off  a thin  cover,  while  that  from 
the  south  in  like  manner  renders  iSTos.  10  and  12  easily  accessi- 
ble throughout  an  area  of  several  acres.  Another  run  from 
the  west,  entering  at  a short  distance  below  Mr.  Hoge's,  ex- 
poses the  ores,  but  the  available  area  is  much  smaller  than  on 
the  runs  just  referred  to.  If  the  analyses  by  the  State  Chemist 
confirm  those  made  by  private  parties,  there  can  be  no  doubt 
that  this  deposit  will  prove  to  be  of  some  value.  It  does  not 
occur  on  the  south  fork  of  Pursley  creek. 

On  the  road  leading  up  the  Little  Run  just  below  this  lo- 
cality limestone  X is  seen  at  265  feet  above  limestone  YI. 
There  are  no  exposures  in  the  interval. 

On  a little  stream  entering  Ten-Mile  at  Rogersville  from  the 
south,  some  ore  is  found  below^  limestone  Y on  the  property  of 
Mr.  Joshua  Knight,  but  it  is  in  small  quantity,  and  is  of  no 
economical  importance.  Some  of  the  residents  on  this  run 
have  mistaken  limestone  Y for  iron  ore,  and  have  cherished 
great  expectations  which  they  are  unwilling  to  give  up.  They 
should  understand  that  the  deposit  is  worthless,  and  that  any 
time  spent  in  developing  it  is  utterly  Avasted. 

Along  Ten-Mile  from  the  mouth  of  Pursley  to  Rogersville 
the  exposures  are  quite  satisfactory.  On  Mr.  G.  Fry’s  land 
half  a mile  from  the  eastern  boundary  of  the  township,  the  fol- 
lowing section  Avas  procured,  which  shows  the  loAver  portion  of 
the  series  as  it  occurs  here ; 
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1.  Concealed 

2.  Sandstone 

3.  Limestone  X 

4.  Sandstone 

5.  Limestone  'VIII 

G.  Sandstone 

7.  Limestone  VII 

8.  Sandstone 

0.  Dark  shale 

10.  Limestone  VX 

11.  Sbaly  sandstone 

12.  Limestone  V 

13.  Shale  and  sandstone 

14.  JoUeytown  Coal  Bed. 

15.  Shale  to  creek 


278' 

50' 

T 

70' 

5'  2" 
19' 

,2'  6" 
31' 

4' 

7'  6" 
20' 

O/ 

35' 

1' 

10' 


These  intervals  are  much  smaller  than  at  any  other  locali- 
ties in  the  township.  On  Mr.  D.  W.  Fry’s  land,  less  than  half 
a mile  away,  tlie  interval  between  limestones  VII  and  VIII  is 
35  feet,  and  between  them  is  a coal  which  seems  to  he  directly 
under  VIII.  This  coal  is  seen  on  Mr.  Buchanan’s  land  near 


hy,  where  it  is  20  inches  thick ; at  both  places  it  has  been 
opened  to  a slight  extent,  but  it  is  too  thin  to  pay  for  working 
though  the  cpiality  is  much  superior  to  that  of  the  Waynes- 
bury.  It  does  not  appear  in  the  section  given  above.  Lime- 
stone Fill  attains  its  greatest  thickness  here  and  is  a com- 
pound stratum  in  four  layers,  as  follows; 


Limestone 1' 

Shale 6" 

Limestone - 1'  8" 

Limestone 2' 


Limestone  VII  is  a dark  blue  rock  with  black  calcareous 
shale  resting  on  it,  wdiich  shows  indeterminate  fragments  of 
vegetable  matter.  The  dark  shale  over  limestone  VI  is  similar 
to  that  seen  on  Bursley  creek,  but  the  arenaceous  shale  above 
it  does  not  contain  the  iron  ore.  The  JoUeytown  Coal.,  as  ex- 
posed in  the  road,  varies  abruptly  in  thickness,  the  extremes 
being  2 and  12  inches.  It  is  a semi-cannel  of  fair  quality. 

The  lower  limestones  are  seen  all  the  way  to  Rogersville 
alono;  the  creek.  At  that  villao-e  limestone  V is  50  feet  above 
the  road  at  .the  bridge,  and  the  upper  'Washington  lies  22  feet 
higher  with  its  black  shale  resting  upon  it.  At  100  feet  above 
the  latter  there  is  a line  of  dark  limestone  fragments  associated 
with  a coal  blossom,  so  that  here  we  have  VIII  at  a consider- 
ably increased  distance  above  VI.  VII  is  not  exposed.  Hod- 
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nlar  ore  occurs  below  Y,  but  none  is  associated  with  YI.  The 
Jolleytoicn  Coal  is  concealed. 

About  half  a mile  aliove  Eogersville,  where  tbe  two  forks, 
Gi'aj’s  and  IM’Courtney’s,  unite,  limestone  Y is  fifty  feet  above 
tbe  road.  On  Ilargns’  creek,  which  enters  INI’Oourtney’s  fork 
less  than  half  a mile  above  this  point,  tlie  fall  of  tbe  stream  is 
greater  than  tbe  rise  of  tbe  rocks,  so  that  at  tbe  fork  in  tbe 
road  near  Hopkins’  mill  limestone  Y is  barely  twenty  feet 
above  tbe  road.  Thence  to  tbe  scliool-bouse  tbe  shale  nnderl}"- 
ing  that  limestone  is  constantly  in  sight.  It  has  a good  deal 
of  iron  ore,  wbicb,  if  collected  so  as  to  be  within  a vertical 
range  of  three  feet  would  no  doubt  be  of  some  value,  but  dis- 
tributed as  it  is  tliroughout  twelve  or  fifteen  feet  of  shale  it  is 
practical!}’  worthless.  At  the  schooldiouse  limestone  YI  is  in 
tbe  road. 

About  a mile  up  a little  tributary  coming  in  here,  the  ITp- 
per  AYashington  limestone  is  exposed  with  the  black  and  fer- 
riferous shale.  Fragments  of  limestone  A YI  wore  observed  here, 
but  the  rock  could  not  be  found  in  place.  Yearly  lialf  a mile 
further  up  the  stream  the  ore  occurs  in  the  “ liottom”  on  the 
Adams  farm,  but  I was  unable  to  determine  how  much  is  avail- 
able for  stri[)ping,  and  could  find  no  exposure  which  would  give 
a definite  idea  respecting  the  amount  of  ore  present.  Year  the 
head  of  this  run  limestone  X was  seen  in  the  road,  and  at  30 
feet  higher  the  blossom  of  the  Nineveh  Coni.  At  100  feet  higher 
another  limestone  was  seen  which  may  be  limestone  XI,  though 
the  interval  is  somewhat  greater  than  at  any  locality  Avhere 
the  tivo  strata  have  been  positively  identified. 

On  Ilargus’  creek  above  the  schooldiouse,  the  rise  of  the 
stream  for  more  than  two  miles  is  about  the  same  with  that  of 
the  rocks,  and  the  Upper  AYashingtou  limestone  continues  in 
sight  up  to  Mr.  Jesse  Orndorlf ’s  house,  where  it  passes  under 
the  stream.  The  black  shale  continues  present  all  the  way  but 
with  diminished  thickness.  Careful  search  was  made  for  the 
iron  ore  above  this  stratum,  but  at  no  place  w’as  it  found  aggre- 
gated so  as  to  be  of  economical  value.  The  shale  is  ahvays  fer- 
riferous, but  the  ore  is  disseminated  and  rarely  occurs  even  as 
nodules.  Still  it  may  be  present  at  some  localities,  and  it 
would  not  be  amiss  to  make  test  openings  on  the  broad  bottom 
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near  Mr.  OrnclorfF’s  residence,  as,  if  present  there,  it  would  be 
very  valuable  owing  to  the  large  area  for  stripping.  From  Mr. 
Orndorff’s  to  the  head  of  the  stream,  there  are  no  exposures 
and  the  ridge  at  the  crest  is  on  the  horizon  of  limestone  X. 

On  M’Courtney’s  fork,  about  half  a mile  above  the  mouth  of 
Hargus  creek,  a boring  was  made  on  the  property  of  Mr.  John 
Pettit,  in  which  a thick  coal  bed  is  said  to  have  been  struck  at 
the  depth  of  140  feet.  The  curb  of  the  well  is  at  GO  feet  below 
limestone  V,  which  is  exposed  near  by.  The  interval  between 
the  coal  and  limestone  VI  is  220  feet,  which  shows  that  the 
coal  is  the  Washington.  This  interval  on  Dunkard  creek  is  300 
feet,  and  'Waynesburg  280,  and  in  Xortbern  Ricbhill  township 
only  135  feet.  The  coal  is  said  to  be  seven  feet  thick,  hut  this 
is  not  all  coal  as  can  be  seen  by  reference  to  any  of  the  descrip- 
tions of  the  Washington  Coal  in  this  report.  The  cpiality  of 
the  bed  is  always  poor,  so  that  it  would  be  unadvisable  to  sink 
a shaft  for  it,  as  some  of  those  residing  in  the  vicinity  had  pro- 
posed to  do. 

On  Mr.  Pettit’s  property  a coal  occurs  twenty  inches  thick, 
and  directly  underlying  limestone  YII.  The  limestone  is  only 
a calcareous  shale  which  contains  much  carbonaceous  matter, 
and  is  nearly  eight  feet  thick.  The  coal  is  bright  and  burns 
well,  though  it  is  slaty  and  contains  a considerable  proportion 
of  sulphur.  It  has  been  mined  by  stripping  in  the  run.  Quite 
a tunnel  was  driven  in  on  it,  the  owner  having  the  impression 
that  the  bed  would  thicken  up  under  the  hill ; of  course  the 
ojieration  was  rewarded  with  failure.  This  impression  seems 
to  prevail  here,  so  that  it  may  be  well  to  state  that  it  is  wholly 
erroneous.  When  a sound  roof  is  reached,  the  character  of  the 
coal  is  fully  shown.  Xo  marked  increase  of  thickness  is  to  he 
looked  for  unless  a horseback  should  occur  at  the  mouth  of  the 
entry,  and  of  this  the  workman  can  easily  satisfy  himself. 

The  Upper  Washington  limestone  has  been  burned  for  lime 
here,  and  is  the  only  source  of  supply  for  the  whole  region.  It 
comes  down  to  the  road  a little  way  above  the  first  fork,  where, 
though  very  thin,  it  shows  its  characteristic  mode  of  weather- 
ing, and  has  the  following  structure  : — 


1.  Limestone 1'  3" 

2.  Shale 3'  0' 

3.  Limestone 0'  10 


I 
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The  upper  layer  is  a beautiful  rock,  blue  on  frosli  fracture 
paid  weatlieriug  almost  snow  white.  The  lower  laj’cr  weatliers 
to  a dingy  white,  and  is  dull  flesh  colored  on  the  fresh  fracture. 
The  shale  separating  the  two  layers  is  drab  and  slightly  calca- 
reous, This  stratum  continues  in  sight  for  nearly  two-thirds 
of  a mile.  The  black  shale  is  from  t^YO  to  five  feet  above  it, 
the  interval  being  filled  with  dral)  shale.  The  iron  ore  of  Turs- 
lej’  creek  is  altogether  absent. 

Alono'  this  creek  limestone  YII  is  first  seen  near  the  second 
fork  in  the  road,  and  remains  above  the  road  to  just  above 
'Wood’s  mill.  It  is  in  three  la3"ers  separated  by  thin  shales,  in 
all  thirty  inches  thick.  The  rock  is  dark  blue,  somewhat  lami- 
nated and  contains  much  earth  3^  matter.  If  our  feet  below  it  is 
a la3’'er  of  blueish  limestone  eight  inches  thick,  weathering  ver3^ 
white  and  bearing  much  resemblance  to  the  upper  la3"er  of  YI. 
Between  YI  and  YII  only  sandy  shale  is  seen.  Hear  AVood’s 
mill  there  is  a calcareous  shale  at  thirty  feet  above  A^II,  which 
ma3"  represent  limestone  A^III.  From  this  localit3^  to  tlie  town- 
ship' line  only  shales  and  sandstones  are  exposed  in  the  roads, 
and  the  hill-sides  are  so  deepl3^  buried  under  debris  that  eveiy- 
thing  is  concealed. 

On  Gray’s  fork,  the  limestones  Y,  YI  and  A^II  are  seen  dis- 
appearing in  succession,  but  limestone  A^III  is  not  exposed  at 
any  point  above  the  junction  of  this  stream  with  Al’Court- 
nej^’s  fork.  On  Clover  run,  limestone  IX  crops  out  near  the 
dwelling  house  on  Mr.  M.  Johnson’s  propert3g  where  it  is  six 
or  seven  feet  thick  and  has  a dull,  slightly  ferruginous  surface. 
At  sixty  feet  above  it  is  a compact  sandstone  t’went3^  to  twen- 
t3''-tive  feet  thick,  which  stands  out  on  the  hill-sides  in  bluffs. 
In  these  it  appears  to  be  massive,  but  where  exposed  in  the 
road  it  is  found  to  be  made  up  of  la3"ers  each  about  an  inch 
thick.  Between  it  and  the  limestone  the  blossom  of  the  Dun- 
kard  Coal  is  seen. 

Along  the  creek  the  sandstone  is  conspicuous.  At  the  mouth 
of  a little  run  above  Strawn’s  mill  Limestone  YII  is  in  the 
creek,  and  at  100  feet  higher  Limestone  IX  is  imperfectl3^  ex- 
posed on  the  hill-side.  Thirt3^-tive  feet  above  it  is  the  Dunkard 
Coed,  which  has  been  mined  on  the  run  by  stripping.  The  sand- 
stone seems  to  rest  directl3^  on  the  coal  here.  At  the  mouth  of 
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Scott’s  run,  this  limestone  is  fully  shown  in  the  forks  of  the 
road  where  it  is  a mass  of  limestone  and  calcareous  shale  ten 
feet  thick.  At  a short  distance  higher  the  Dunkard  Coal  is 
seen  resting  on  a fe'ri’uginous  limestone,  IXa,  and  is  mined,  hy 
stripping,  on  this  run  about  half  a mile  from  the  creek.  At  a 
little  way  farther  up  the  creek  this  coal  has  been  stripped  on 
property  belonging  to  Mr.  Joseph  Scott.  There  is  an  old  open- 
ing here  on  the  south  side  of  the  stream  in  which  the  coal  is 
about  20  inches  thick,  and  a very  fair  semi-cannel.  As  in  the 
soutliern  townships , it  is  double,  and  rests  on  a limestone.  It 
is  so  exposed  that  it  can  be  mined  at  many  localities  hy  strip- 
ping, and  considering  the  quality  of  the  coal  one  is  surprised 
to  find  that  so  little  advantage  is  taken  of  its  accessibility;  the 
more  so  since  the  nearest  point  whence  coal  can  be  procured  is 
TV  aynesburg. 

The  massive  sandstone  above  the  coal  is  in  sight  quite  to 
Eutan  post-office.  About  one-eighth  of  a mile  farther  up  the 
creek,  and  at  120  feet  above  the  Dunkard,  Coal,,  Limestone  Xis 
exposed  in  a field  near  a spring,  and  at  35  feet  above  it  the 
Nineveh  Coed  is  in  the  road.  The  hill  rises  above  this  for  two 
hundred  feet,  but  everything  is  concealed  except  a fragmentary 
exposure  of  sandstone  near  the  coal.  In  a gully  this  sandstone 
is  found  to  be  similar  to  that  above  the  Dunkard  Coal  and  has 
about  the  same  thickness.  Both  of  these  rocks  3"ield  excellent 
building  stone.  Bejmnd  this  .locality  to  the  Baptist  chui’ch, 
half  a mile  l^eiow  the  township  line,  there  are  no  exposures, 
lii  the  meantime  the  dip  has  changed  so  that,  in  the  road  at  the 
church.  Limestone  X is  exposed  with  its  dark  shale  resting 
upon  it.  From  the  church  to  the  line  everything  is  shown,  but 
Limestones  VIII  and  IX  do  not  appear.  Thej’’  have  evidently 
thinned  out. 

Turning  north  at  the  Baptist  churcli,  the  folloAving  succes- 
sion is  found  in  the  road  : 


n Red  shale 70' 

;2.  Limestone  XIII — 

o.  Concealed 50' 

4.  Limestone  XII — 

5.  Concealed 75 

0.  Limestone  XI — 

7.  Concealed 80' 

S.  Limestone  X — 
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The  exposures  are  imperfect,  and  afford  no  opportunity  for 
measuring  the  limestones,  or  for  determining  the  character  of 
the  rocks  in  the  intervals.  On  the  ridge,  XIIT  is  easil}^  traced 
to  Hopewell  church,  beyond  which  it  is  in  the  road  at  Mr.  Bab- 
bitt’s blacksmith  shop,  where  it  is  five  feet  thick.  Under  it  is 
a compact  sandstone  for  40  feet,  and  the  total  interval  to  XII 
is  60  feet.  Midway  between  this  point  and  Hunter’s  cave, 
nearly  a mile  farther  east  on  the  ridge,  the  top  of  tlie  series  is 
reached.  At  80  feet  above  XIII,  the  interval  being  tilled  by 
red  shales  and  sandstones,  there  is  a constant  line  of  limestone 
fragments,  which  I have  designated  as  Limestone  XIV.  This 
stratum  has  not  been  found  in  situ^  but  the  horizon  of  the  frag- 
ments cannot  be  far  from  the  true  place  of  the  bed.  Above 
this  to  the  top  of  the  hill,  60  feet,  is  concealed. 

On  the  road  leadino-  from  Hunter’s  cave  to  Saro’ent's  mill  on 
Brown’s  fork  of  Ten-Mile,  the  KinevA  Coal  with  its  sandstone 
and'  limestone  X are  exposed,  but  everything  else  is  concealed. 
The  same  exposure  occurs  on  the  road  from  Hopewell  church 
to  Brown’s  fork. 

15.  Morris  Township,  Greene  County. 

This  lies  directly  north  from  Centre.  Except  along  Brown’s 
fork  of  Ten-Mile  creek,  the  exposures  are  very  unsatisfactory 
and  for  the  most  part  are  utterly  worthless.  The  section  ex- 
tends from  the  top  of  the  series  to  limestone  V. 

At  Sargent’s  mill,  in  the  extreme  south-east  corner  of  the 
township,  the  Upper  ^Washington  limestone  comes  down  almost 
to  the  creek,  and  just  below  it  is  V,  of  which  fragments  are 
scattered  in  great  numbers  on  the  hill-side  east  from  the  mill. 
Xo.  VI  is  about  eight  feet  thick,  in  several  layers  and  accom- 
panied by  its  black  shale.  It  reaches  the  creek  at  the  mouth 
of  a little  run  one-third  of  a mile  forther  up  the  stream,  Avhere 
it  shows  the  same  characteristics  as  at  the  mill.  Aliove  the 
black  shale  there  is  a good  deal  of  iron  ore,  but  not  enough  to 
be  of  any  economical  importance.  In  the  hill,  at  nearly  170 
feet  above  the  limestone,  is  a heavy  sandstone  which  proves  to 
be  that  overlying  the  Nineveh  Coal.  Just  beyond  this  locality 
limestone  VII  is  seen  in  the  road  and  continues  in  sight  al- 
most to  the  mouth  of  Brushy  Fork.  VIII  and  IX  do  not  occur 
on  this  stream. 
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Ill  a little  run  below  Mr.  George  Liglitner’s  residence,  and 
lialf  a mile  above  the  mouth  of  Brushy  Bork,  the  following 


section  was  obtained ; — 

1.  Sandstone 60' 

2.  Limestone  XI 2'  6" 

3.  Shale  and  flaggy  sandstone 42' 

4.  Nineveh  Goal  Bed 1'  10" 

5.  Shale  and  sandstone 36' 

6.  Carbonaceous  shale 1' 

7.  Limestone  X 2' 

8.  Shaly  sandstone,  to  road 45' 


The  coal  consists  of  shale  four  inches,  and  coal  twenty  inches. 
An  attempt  has  heen  made  here  to  mine  it  by  drifting  along 
its  face,  but  this  seems  to  have  been  abandoned  after  the  re- 
moval of  about  one  hundred  bushels.  The  bed  is  too  thin  to 
be  worked  in  this  way.  It  has  been  mined  by  stripping  on  a 
run  entering  a creek  at  Mr.  Lightner’s  residence,  where  it  is 
said  to  be  twenty  inches  thick.  At  the  mouth  of  this  run, 
limestone  X is  in  the  road.  The  black  shale  above  it  contains 
minute  teeth  of  fish,  and  occasional  impressions  of  leaves. 
The  sandstone  above  the  Nineveh  Coal  is  shaly  here. 

At  the  mouth  of  Lightner’s  run  below  Xineveh,  the  coal  is 
exposed  in  the  bank  at  the  road-side.  Overlying  it  is  shale  on 
which  rests  a flaggy  sandstone.  At  Xineveh,  limestone  XI  is 
seen  in  a bluff  about  twelve  feet  above  the  creek,  and  is  in  four 


layers,  thus  — 

1.  Xodular  limestone 0'  4" 

2.  Calcareous  shale 0'  6" 

3.  Comiiact  limestone 1'  6" 

4.  Shalv  limestone 0'  6" 


It  weathers  to  a light  blue  color  and  is  apparentlj^  good.  Be- 
low it  to  the  creek  is  argillaceous  shale  containing  many  nod- 
ules of  carbonate,  but  so  scattered  through  the  mass  as  to  be 
unavailable.  About  one-eighth  of  a mile  above  the  village, 
XI  passes  under  the  creek,  and  XII  is  shown  in  the  road  just 
beyond.  The  northerly  dip  continues  to  half  a mile  north  from 
Xineveh,  carrying  this  limestone  below  the  road,  but  at  that 
distance  it  is  reversed  and  XII  soon  comes  up  again,  rising 
about  as  rapidly  as  the  stream.  At  two  miles  north  from  Xin- 
eveh, this  limestone  is  exposed  in  a bluff  near  ]\Ir.  AulcTs  house, 
where  it  is  twelve  feet  thick,  but  is  made  up  of  shale  and  lime- 
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stone  about  equally  divided.  The  limestone  layers  vary  from 
shaly  to  compact,  and  in  color  from  tlesli  to  light  hlne  and  al- 
most black.  Beyond  this  point  to  the  summit  everything  is 
concealed.  The  interval  between  limestones  XI  and  XII,  is 
tilled  with  sandstone.  A thin  coal  is  said  to  occur  at  thirti' 
feet  above  XII,  hut  I was  unable  to  find  it  at  the  locality  to 
which  I was  referred. 

On  Brushy  Fork,  the  Nineveh  Coal  and  limestone  X were 
seen.  The  coal  is  not  mined.  Exposures  are  entirely  wanting- 
on  the  road  from  Xineveh  to  Prosperity,  though  one  occasion- 
ally sees  limestone  fragments  resemble  XI.  On  Bates’  Fork, 
the  Upper  "Washington  limestone  is  exposed  for  some  distance 
in  the  vicinity  of  Hopkins’  mill.  Where  the  Wayneshurg  and 
Washington  railroad  turns  off  from  the  stream,  a cut  has  ex- 
posed limestone  X,  while  the  Nineveh  Coal  is  shown  just  be- 
yond and  the  sandstone  above  it  stands  out  in  bluffs  on  both 
sides  of  the  creek.  Another  limestone  was  seen  about  a mile 
farther  up,  hut  could  not  he  identified. 

18.  Jackson  Toavnsiiip,  Greene  County. 

This  lies  directly  ivest  from  Center  and  north  from  Gilmore. 
In  its  central  portion  is  the  high  ridge  separating  the  waters  of 
Dunkard,  Ten-Mile  and  Wheeling  creeks,  AAdiich,  as  already  in- 
timated, extends  into  Gilmore  and  Aleppo  toAvnships.  The  sec- 
tion reaches'  from  the  top  of  the  series  down  to  Limestone  IX. 
This  is  the  most  perplexing  part  of  the  whole  column  and  its 
character  in  this  township  is  not  such  as  to  make  work  in  it 
at  all  simple.  The  limestones  Avhich  in  northern  Center  are  so 
well  marked  are  either  absent  or  concealed,  and  the  otlier  rocks 
yield  so  readily  to  the  iveather  that  connected  sections  do  not 
exist.  , 

On  M’Courtney’s  fork  of  Ten-Mile  the  Limestones  V,VI,YII 
and  Will  are  seen  disappearing  in  succession  before  reaching 
the  western  boundary  of  Center  township.  In  Jackson  that 
stream  flows  along  the  strike,  or  nearly  so,  until  within  two 
miles  of  White  Cottage.  Xear  the  Methodist  church,  below 
that  place,  the  Dunkard  Coal  has  been  opened  by  Mr.  Johnson, 
who,  by  stripping,  has  taken  out  between  two  and  three  hun- 
dred bushels  to  supply  the  church.  Just  above  White  Cottage, 
11— K 
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near  tlie  watering  trough,  the  Nineveh  Coal  was  once  worked. 
It  is  only  six  inches  thick,  but  is  of  good  quality,  and  all  that 
could  he  obtained  liy  strip]ting  was  removed.  Limestone  X is 
not  exposed  here. 

About  250  feet  above  the  Nineveh  Coal  there  is  a dark  lime- 
stone which  is  imperfectly  exposed  in  the  road.  Fragments  of 
it  obtained  on  the  cultivated  hills  at  AVhite  Cottage  show  it  to 
he  a tough  impure  rock,  containing  crystals  of  blende  and  occa- 
sional minute  scales  of  fish.  This  is  Limestone  XIII,  the  same 
with  that  found  on  the  ridge  in  western  G-ilmore.  Attempts 
to  burn  it  into  lime  have  not  been  successful.  On  the  rid2:e 
above  White  Cottage,  the  great  sandstone,  already  referred  to 
as  occurring  in  Gilmore  and  Springhill  townships,  is  seen  at 
thirty  feet  above  the  limestone.  It  is  hardly  so  compact  here 
as  there  and  shows  less  ability  to  withstand  the  weather.  The 
exposed  surface  is  ordinarily  somewhat  shattered,  though  I have 
been  informed,  since  visiting  this  locality,  that  the  rock  is  in 
massive  clifis  not  far  from  the  head  of  South  'Wheeling  creek 
in  this  township. 

On  South  Wheeling  creek  no  exjwsures  were  found  until  near 
the  line  of  Eichhill  township,  where  the  highest  two  lime- 
stones of  the  Eichhill  section  occur.  I am  unable  to  identify 
these  limestones  satisfactorily.  At  twenty-five  feet  above  the 
upper  one  there  is  a thin  coal  bed. 

On  Wood’s  run,  which  enters  M’Courtney’s  fork  near  the 
township  line,  Mr.  AChite  obtained  the  following  section  ; 


1.  Nineveh  Coal  Bed O'  8" 

2.  Dark  shale 2'  4" 

3.  Concealed 95'  0" 

4.  Massive  sandstone 20'  0" 

5.  Shale 10'  0 ' 

6.  Dunkard  Coal  Bed 1'  8" 

7.  Limestone  IX  “a” 3'  0" 

8.  Flaggy  sandstone 20'  0" 

9.  Shale 20'  0 ' 

10.  Limestone  IX,  seen 6'  O'' 

The  Lunkavd  Coal  is  worked  by  Mr.  AYood,  who  finds  it : 

Coal 0'  11" 

Clay 0'  1" 

Coal 0'  8" 

Total 1'  8 
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According  to  Mr.  Wood,  the  coal  is  preferable  to  that  from 
the  Waynesburg.  On  the  same  run,  this  bed  is  stripped  by 
Mr.  Bayard,  on  whese  property  tlie  Upper  Bench  is  one  foot 
thick.  On  the  AVheeling  creek  side  it  is  mined  by  Mr.  John 
Scott,  wdio  has  it  thinner  as  follows : — ■ 


1.  Coal 0 8" 

2.  Clay O'  1" 

3.  Coal 0'  5" 


Total 


1'  2" 


The  quality  here  is  the  same  as  at  the  other  localities.  The 
underlying  limestone  in  every  case  is  quite  light  colored.  In 
the  section  given  above,  Limestone  IX  is  dark  colored.  It  is  in 
numerous  thin  layers  separated  by  thinner  layers  of  shale,  some 
of  which  are  bituminous.  A similar  condition  occurs  at  the 
exposure  of  this  stratum  on  Gray’s  fork,  hut  there  the  bitu- 
minous matter  is  proportionately  less  in  quantity. 

17.  Aleppo  Township,  Greene  County. 


This  lies  directly  west  from  Jackson  and  north  from  Spring- 
hill.  It  is  drained  by  the  South  or  Aleppo  fork  of  South  AVheel- 
ing creek,  Avhich  flows  nortlnvard  through  the  township.  The 
section  extends  from  the  top  of  the  series  to  about  one  hundred 
feet  below  the  Upper  AVashington  limestone. 

Along  the  creek  Air.  AVhite  made  out  a detailed  section 
which  condensed,  is  as  follows : — 


1.  Concealed 60' 

2.  Limestone 4' 

3.  Shale 25' 


4.  Bituminous  shale. 


5.  Shale 


30' 


6.  Sandstone 30' 

7.  Concealed 300' 

8.  Nineveh  Coal  Bed 1' 

9.  Shale 25' 

10.  Limestone  and  shale  X 8' 

11.  Shale  and  sandstone 40' 

12.  Coal 1'  2" 


13.  Limestone 2' 

14.  Sandstone .30' 

15.  Limestone 8' 

16.  Shales  and  sandstone 70' 

17.  Limestone 2' 

18.  Shale 15' 

19.  Dunkard  Coal  Bed 2' 

20.  Limestone  IX  “5” 1'  6" 
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21.  Shaly  sandstone 25' 

22.  Limestone  IX  “a” 2' 

23.  Shales  and  sandstone 115' 

24.  Dark  calc,  shale  2' 

25.  Limestone  VI 6' 

26.  Shale  and  sandstone 40' 

27.  Limestone  V 2' 

28.  Shale  and  sandstone 60' 

29.  Shale 10' 

30.  Sandstone 25'- 


As  will  be  seen  by  reference  to  Eicliliill  township,  this  shows 
some  cliflerence  from  the  section  obtained  along  the  Dunkard 
fork,  but  is  much  more  like  the  typical  section  than  that  one  is. 

The  highest  members  of  it  are  reached  only  in  the  southern 
portion  of  the  townshij),  on  the  ridge  dividing  the  waters  of 
Fish  creek  from  those  of  South  Wheeling.  The  limestone  Fo. 
2,  is  dark  blue,  somewhat  flinty,  and  is  reported  by  Mr.  White 
as  observed  at  but  two  localities,  one  on  land  belonging  to  Mr. 
llosworth,  at  the  head  of  Walnut  fork,  and  the  other  at  the 
graveyard  by  Windy  Gap  church.  At  the  same  localities  the 
bituminous  shale  Fo.  4,  occurs.  The  Great  Sandstone  is  fre- 
quently seen  on  the  ridge  and  shows  the  peculiarities  so  char- 
acteristic of  it  in  Gilmore  and  Springhill.  It  is  soft,  somewhat 
coarse  grained,  dresses  easily  and  is  a handsome  building  stone. 

The  Nineveh  Coal  was  seen  only  on  the  property  of  Mr.  Lee 
. Moftatt,  near  the  head  of  Hart’s  run.  Limestone  X is  dark  blue, 
and  some  of  its  layers  contain  much  carbonaceous  matter.  The 
dark  shale  above  it  holds  teeth  and  scales  of  fish  as  well  as  im- 
perfect impressions  of  leaves,  which  belong  to  neuropteris  and 
pecopteris. 

The  coal,  Xo.  12,  is  mined  on  Hart’s  run  by  Mr.  Perry  White, 
and  lower  down  by  Mr.  Jackson  Hinerman.  At  both  expo- 
sures it  is  about  fourteen  inches  thick,  and  rests  on  a dark  brec- 
ciated  limestone.  A coal  occupying  a similar  position  was 
found  near  the  township  line  at  Mr.  Smith’s  property,  on  the 
South  fork  of  Wheeling  creek.  This  bed  seems  to  be  persistent 
in  the  northern  portion  of  the  township.  The  thick  limestone 
Xo.  15,  is  also  persistent,  and  it  was  seen  on  nearly  all  the  little 
streams.  It  is  earthy,  weathers  to  a dirty  white  and  breaks 
with  an  irregular  fracture. 

The  Lunkarcl  Coal  is  worked  on  Hart’s  run  by  Mr.  Jesse 
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Ilinerman,  at  half  a mile  from  the  West  Virginia  line,  where 
it  shows  the  following  structure ; — 

1.  Red  shale. 20'  0" 

2.  Coal 10"  ^ 

3.  Clay 4"  V 1'  10" 

4.  Coal 8"  ) 

5.  Limestone  IX  4'  0" 

The  coal  issemi-cannel  but  is  quite  clean,  and  Mr.  Ilinerman, 
who  has  used  it,  finds  that  it  answers  very  well  for  smithing 
purposes.  On  Mud  Lick,  a tributary  to  Wheeling  creek,  Mr. 
Levi  Murray  has  opened  this  bed  by  drifting.  In  his  entry, 
which  was  carried  50  jmrds  before  it  was  abandoned,  the  coal 
is  somewhat  thicker  than  usual,  showing — 


1.  Coal 11" 

2.  Clay 3" 

3.  Coal 10" 


Total 2'  0" 


It  is  stripped  on  Mr.  Lough’s  farm  on  Dunkard  fork,  where 
it  is  a little  thinner  than  at  the  last  exposure.  It  is  a semi- 
cannel  with  much  slate  and  sulphur. 

The  Upper  Washington  Limestone  is  reached  only  on  the 
creek  near  the  township  line.  It  is  quite  pure,  and  has  been 
burned  for  lime,  yielding  an  excellent  article. 

18.  Eichhill  Township,  Greene  County. 

This  is  the  most  north-western  township  of  Greene  county, 
and  is  separated  from  Washington  county  by  Hunter’s  fork  of 
South  Wheeling  creek.  The  Dunkard  fork  fiows  north-west- 
w^ardly  through  the  south  and  south-eastern  portion,  and  is 
joined  by  its  south  or  Aleppo  fork  at  Eyerson’s  station.  In 
the  eastern  part  Gray’s  fork  of  Ten-mile  rises,  and  is  separated 
by  a low  divide  from  streams  flowing  into  Dunkard  and  Hun- 
ter’s forks.  The  Washington  anticlinal  passes  through  this 
township,  bringing  up  the  Waynesburg  coal  on  the  waters  of 
both  forks  of  Wheeling  creek.  The  section  extends  from  the 
top  of  the  series  to  the  'Waynesburg  Coal,  a greater  vertical 
range  than  is  exhibited  by  any  other  township  in  the  county. 

Along  Hunter’s  fork  no  openings  in  the  Waynesburg  were 
seen,  although  it  is  quite  extensively  mined  on  the  opposite  side' 
of  that  stream,  at  rather  more  than  two  miles  from  thb  West 
Virginia  line.  The  limestone  underlying  the  coal  is  exposed 
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at  a short  distance  below  these  openings.  On  Mill  run,  which 
enters  the  creek  near  Clouse’s  mill,  the  following  section  was 


obtained : — 

1.  Limestone  III. 

2.  Sandy  shale 15' 

3.  Limestone 8" 

4.  Sandy  shale 12' 

5.  Dark  shale . . . : 3' 

6.  Limestone  II. 6" 

7.  Dark  shale 5' 

8.  Washington  Coal  Bed 6" 

9.  Laminated  sandstone 6' 

10.  Concealed 20' 

11.  Buff  limestone  16 8' 

12.  Concealed  to  creek 10' 


The  Waslungton  Coal  shows  some  strange  variations  in  this 
county,  hut  this  is  the  only  vicinity  where  it  approaches  total 
extinction.  The  overlying  Limestone  II,  is  so  thin  at  no  other 
exposure.  Limestone  lb  is  a new  member  of  the  series  in 
Greene  county,  and  is  found  only  on  Hunter’s  fork,  though  it 
is  Cjuite  persistent  throughout  the  western  portion  of  Wash- 
ington. At  a short  distance  above  Clouse’s  mill,  the  coal  and 
Limestone  II  are  seen  in  the  hluft‘  and  exhibit  the  same  fea- 
tures as  in  the  section  on  Mill  run. 

Cn  Cwens’  run,  which  enters  tlie  creek  about  a mile  above 
Clouse’s  mill,  the  following  section  was  obtained  in  a ravine  on 


Mr.  S.  A.  Houston’s  p'roperty : — 

1.  Uj^per  IVasliiiigtoii  limestone  VI 8' 

2.  Interval  not  fully  exiwsed 69' 

3.  Limestone 0'  8''  ■ 

4.  Clay , 7' 

5.  Middle  Wasiiington  limestone,  IV 3' 

Shaly  sandstone 35' 

7.  Limestone  III,' (in  run.) 


The  blossom  of  a thin  coal  is  occasionally  seen  at  twenty-five 
to  thirty  feet  above  Limestone  VI.  This  rock  weathers  white, 
hut  inside  is  dingy  Idue  to  dull  slate  color.  The  interval  Ko. 
2,  contains  a fine  sandstone  ten  to  fifteen  feet  thick,  which  is 
an  admirable  Imilding  stone.  When  first  taken  out  it  is  quite 
soft  but  soon  hardens  on  exposure.  This  is  the  only  localitjy 
aside  from  Ruff’s  creek,  at  Avhich  the  Middle  Washington  lime- 
stone has  been  recognized  in  Greene  county.  Limestone  III  is 
traceable  from  the  mouth  of  the  run  to  iSIr.  Houston’s  resi- 


RICHIIILL  TOWNSHIP,  GPvEENE  COUNTY. 


K 167 


denee,  where  it  passes  under.  It  is  tough  and  slate  colored^ 
hut  is  said  to  hum  into  good  lime.  Above  that  point  Limestone 
IV  is  shown  in  the  road  for  nearly  a mile,  and  before  the  sum 
mit  of  the  dividing  ridge  is  reached  Limestone  VI  appears  for 
a short  distance.  On  the  other*  side,  on  Gray’s  fork,  the  road 
again  shows  it  near  the  church,  from  Avhich  it  is  constantly  in 
sight  to  Graj’sville,  dipping  somewhat  more  rapidly  than  the 
stream  and  passing  under  at  the  village. 

Above  the  mouth  of  Owens’  run,  the  limestones  of  the  last 
section  are  insight  rpiite  to  the  township  line,'and  for  the  most 
part  the  Limestone  IV  is  above  the  road. 

At  the  IVest  A^irginia  line  on  Dunkard  fork  of  South  AYlieel- 
ing  creek,  the  Wayneshiirg  Coed  is  Gventy  feet  above  the  stream 
and  is  said  to  be  aAmilahle  to  the  junction  of  that  stream  wdth 
Hunter’s  fork.  A deserted  o^iening  Avas  seen  at  CroAv’s  mill, 
near  the  State  line ; thence  the  coal  lises  about  as  rapidly  as 
the  creek  tOAA'ithin  a short  distance  of  the  mouth  of  Crabapple, 
and  the  openings  are  numerous.  One,  Avhich  is  half  a mile 
above  CroAv’s  mill,  shoAvs — ■ 


Coal 1'  4 ' 

Clay.- . 2'  2" 

Coal,  seen 2'  7" 


Total C'  1" 


At  another  worked  by  Mr.  John  Logston,  somewhat  farther 
up  the  stream,  the  folloAving  exposure  occurs ; — 

1.  Sandstone 30' 

2.  Shale 2' 

3.  Wayueshurg  Coal  Bed. 

1.  Coal 1'  4"  j . 

2.  Clay 1'  8"  ( 6'  2" 

3.  Coal 3'  2"  ) 

The  top  bench  is  rpiite  slaty  anil  is  not  mined,  but  the  loAver 
bench  is  very  good  and  compact.  It  contains  little  pyrites. 

Half  a mile  heloAv  the  mouth  of  Crabapple,  the  road  leaATs 
the  creek  and  after  passing  over  a high  hill,  returns  to  it  again 
at  Crabapple.  On  the  eastern  slope  of  this  hill,  the  Waslungton 
Coal  is  exposed  in  the  road  at  130  feet  above  the  Wegjnesburg 
Avith  the  black  shale' beloAA^  it,  and  Limestones  II  and  III  above 
it.  At  the  mouth  of  Crabapple  the  Wagnesburg  is  mined  ex- 
tensively, to  supply  a large  region,  coal  being  draAvn  from  this 
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locality  to  all  parts  of  Ricliliill  and  even  into  Centre.  Mr» 


Lyon’s  opening  sIloavs — 

Coal  and  shale 0'  3" 

Clay 1'  4" 

Coal,  seen 2'  10” 

Total • 4'  5” 


In  Mr.  Keys’  bank  one  hundred  yards  farther  doivn  the  creek, 
the  upper  bench  is  wanting  and  the  sandstone  rests  directly 
on  the  clay,  which  is  slickensided.  The  loAver  bench  is  three 
feet  three  inches  thick.  In  this  vicinity  the  clay  is  c[uite 
troublesome  and  frequently  cuts  out  the  coal  very  badly.  At 
a bank  opposite  that  of  Mr.  Keys  and’  noAv  deserted,  the  coal 
Avas  found  six  feet  thick  at  the  entrance,  but  it  was  soon  cut 
out  altogether  by  a clay  horseback  several  yards  thick,  behind 
AAdiich  there  AA^ere  but  three  or  four  feet  of  coal,  aaLIcIi  more- 
over Avas  of  poor  quality.  Ko  horsebacks  of  sandstone  Avere 
reported  from  this  locality.  On  Crabapple  there  have  been 
many  openings,  but  most  of  these  are  deserted  probably  because 
they  Avere  directed  doAvn  the  dip.  At  Mr.  Daniel  Young’s 
bank,  the  section  is — 

1.  Dark  shale  with  ooa? 4” 

2.  Drab  clay 1'  6” 

. 3.  Black  clay 3” 

4.  Coal 2'  9” 

Above  this  there  are  rude  openings  until  at  one-third  of  a 
mile  from  the  main  creek  the  coal  goes  under.  On  the  latter 
it  disappears  barely  half  a mile  above  Crabapple. 

In  this  vicinity,  and  indeed  all  the  Avay  to  the  "West  Vir- 
ginia line,  the  coal  is  very  good,  and  far  superior  to  that  ob- 
tained from  the  Wayneshurg  at  any  place  else  in  Greene  county. 
It  is  hard,  compact,  not  very  heavy,  and  does  not  yield  a bulky 
ash.  It  is  said  to  be  open-burning,  and  the  appearance  is  such 
as  to  confirm  the  statement.  It  Avould  bear  shipment  Avell. 
Unfortunately  it  contains  too  much  sulphur  to  be  employed  in 
the  furnace,  as  the  pju’ites  is  visible  in  considerable  quantity. 
At  the  same  time  the  quantity  is  much  less  than  is  usually 
found  in  this  hed,  and  the  coal  is  an  excellent  article  for  ordi- 
nary fuel.  As  may  be  supposed,  it  is  in  high  repute. 

The  Wayneshurg  sandstone  is  65  feet  thick,  and  for  25  feet 
at  the  base  is  massive.  This  portion  is  soft,  almost  loose,  and 
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breaks  down  easily  under  influence  of  the  weather,  so  that  large 
cavities  are  formed  whose  w'alls  are  often  honeycombed.  Some 
of  these  seen  on  Crabapple  are  30  to  40  feet  deep,  and  contract 
behind  in  such  a manner  as  to  render  it  probable  that  they  are 
connected  with  others  farther  in.  On  Crabapple,  at  the  Jack- 
sonville road,  the  following  section  "was  obtained : — 


1.  Concealed 115' 

2.  Coal 1'  6" 

3.  Concealed 50' 

4.  Black  shale 2' 

5.  Sandy  shale 2' 

6.  Waynesburg  Coal  Bed 1' 

7.  Shale 24' 

8.  Wayneshurg a'' Coal  Bed blossom. 

9.  Shale 10' 

10.  Sandstone 65' 

11.  Wayneshurg  Coal  Bed 4' 


The  relations  of  the  coal  hlo.  2 are  somewhat  uncertain.  It 
IS  162  feet  above  the  JVaynesburg,  which  is  very  nearly  the  in- 
terval between  the  Washington  and  ^Vayneshurg  exposed  in 
Franklin  tOAvnship ; but  less  than  a mile  south  of  west  from 
this  place  the  interval  between  these  coals  ivas  found,  by  di- 
rect measurement,  to  be  but  130  feet.  The  distance,  betiveen 
the  coal  of  the  section  and  Flo.  6,  which  is  without  doubt  the 
Wayneshurg  “ 6,”  is  too  great  to  permit  us  to  regard  it  as  the 
Washington^  for  no  such  interval  has  been  observed  betiveen 
those  beds  north  from  Dunkard  creek.  And  besides,  the  inter- 
vals show  a decided  decrease  north-west.  For  these  reasons  I 
think  the  Washington  is  in  the  concealed  interval,  and  that  the 
black  shale  Flo.  4 is  the  shale  Avhich  underlies  that  coal. 

Flearly  two  miles  farther  up  the  stream,  on  a little  run  coming 
in  just  below  an  old  saw-mill  the  Washington  Coal  is  mined, 
but  when  visited  the  opening  was  in  such  shape  that  no  defi- 
nite information  could  be  obtained.  At  the  base  of  eight  feet 
of  black  shale  tAvo  feet' of  coal  Avere  seen,  AAdiich  is  a cannel 
with  numerous  thin  streaks  of  bituminous  coal.  It  shoAVS  a 
good  deal  of  sulphur,  and  the  asb  is  evidently  large.  But  it  is 
doubtless  a very  fair  fuel. 

On  the  road  leading  from  this  opening  to  Jacksonville  there 
are  no  exposures  for  180  feet,  Avhen  a light  colored  limestone, 
evidently  YI,  is  seen ; and  at  130  feet  higher,  at  the  north  end 
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of  Jacksonville,  limestone  X shows,  accompanied  by  its  black 
shale.  Ascending  the  road  leading  northward  from  the  coal- 
bank  to  the  ridge  separating  the  waters  of  Crabapple  from 
those  of  Owens  and  Mill  runs,  one  finds  Limestone  III  at  20 
feet  above  the  coal,  and  the  Upper  Washington  at  120  feet 
higher.  This  limestone  is  in  the  road  at  the  head  of  Mill  run. 

Eeturning  to  tlie  main  creek,  we  find  the  Waynesburg  Coal 
passing  under  tlie  stream  about  half  a mile  above  the  mouth  of 
Crabapple,  and  the  lower  portion  of  the  overlying  sandstone  re- 
mains above  the  stream  until  within  a mile  of  Eyerson’s  sta- 
tion. On  tlie  road  between  the  station  and  Crabapple,  the 
^Yashington  Coal  is  mined  by  Mr.  George  Woodruff,  who  has 
it  only  two  feet  thick  with  a clay  parting  two  inches.  It 4s 
easily  followed  to  Eyerson’s  station.  At  that  place  Mr.  S.  II. 
Barnhart  has  an  opening  in  the  Waynesburg  “ a”  which  shows — ■ 


Shale 10'  0" 

and  black  shale 0'  5 ' 

Coal • 1 2" 


The  coaj  is  very  poor,  for  though  there  is  little  sulphur  there 
is  a great  proportion  of  ash.  In  burning,  it  soon  forms  a com- 
pact mass  which  does  not  go  to  pieces  or  reduce  in  bulk.  There 
is  said  to  be  “ no  heat  in  it,”  which  is  highly  probable.  As- 
cending the  South  fork,  this  coal  is  found  at  the  level  of  the 
stream,  at  one-third  of  a mile  above  the  village.  The  road 
there  ascends  a hill  and  shows  a thin  coal  associated  with  a fer- 
ruginous limestone  at  forty  feet  above  the  Waynesburg  “a,”  and 
at  fifty  feet  higher  another  coal  is  seen  also  accompanied  by  a 
limestone  but  very  imperfectly  exposed.  The  upper  of  these  beds 
is  the  Washington^  and  comes  down  to  the  creek  about  a mile 
and  a half  from  Eyerson’s  station,  near  the  mouth  of  a run  en- 
tering from  the  west.  At  a little  distance  up  this  run  Lime- 
stone III  is  seen. 

Eeturning  to  the  station,  Dunkard'fork  of  South  Wheeling 
creek  is  again  reached.  Just  above  the  village,  the  Washington 
Coal  is  exposed  in  the  road,  and  near  Bald  van’s  mill  a deserted 
opening  in  it  is  seen.  On  a run  coming  in  at  the  mill,  there 
are  many  openings  which,  Avith  one  exception,  have  been  de- 
serted. The  only  one  noAV  Avorked  shoAA^s  the  following  sec- 
tion : — - 
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Coal 0'  ()" 

Clay 1'  9' 

Coal 1'  6" 


Total 3'  9" 


An  exposure  in  the  road  seems  to  prove  another  Ijench  below 
Xo.  4.  The  coal  is  inferior  owing  to  tlie  presence  of  much  slate, 
hut  otherwise  it  is  quite  good  being  sufficiently  free  from  sul- 
phur, to  be  used  by  blacksmiths.  Forty  feet  higher  is  a nodular 
limestone  two  fePt  thick,  with  a coal  four  feet  above  it,  having 
this  structure ; — 


Coal 0'  2" 

Clay 0'  G" 

Coal 0'  2” 


At  forty  feet  higher,  there  seems  to  he  another  coal  resting 
on  one  foot  of  limestone,  and  at  eighty  feet  farther  up  the  hill 
is  a terrace-like  bench  on  which  are  great  numbers  of  large 
fragments  of  limestone,  light  colored  and  of  coarse  texture, 
hs'e'ar  the  school-house  a partial  exposure  occurs,  which  gives  as 


follows  — 

1.  Concealed 250' 

2.  Shale 10' 

3.  Coal 0'  1" 

4.  Clay  shale 50' 

5.  Sandstone 20' 

6.  Shale 10' 

7.  Coal 1' 

8.  Shale 15' 

9.  Sandstone,  to  creek 20' 


Immense  blocks  of  the  limestone  seen  at  Baldwin’s  mill  are 
scattered  about  in  the  lower  part  of  ISTo.  1,  and  at  thirty  feet 
above  the  little  coal  there  is  abundance  of  black  shale.  The 
coal  Ho.  2,  occupies  the  place  of  the  Jolleytoion  Coal,  and  the 
shale  below  it  contains  much  iron  ore.  Ho.  9 is  a very  mas- 
sive rock  and  forms  steep  hlufis  along  the  creek  here.  At  some- 
wdiat  less  than  half  a mile  farther  up  the  stream,  the  limestone 
comes  down  to  the  road  and  is  exposed  in  a run,  as  follows  : — 


1.  Limestone,  seen 1' 

2.  Shale 25' 

3.  Black  shale 2' 

4.  Iron  ore 0'  3" 

5.  Limestone  YI 6' 


Above  this  everything  is  concealed  to  the  top  of  the  hill,  or 
nearly  300  feet.  Ho.  5 is  undoubtedly  the  Upper  Washington 
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limestone,  though  differing  in  some  important  respects  from 
that  rock  as  it  ordinarily  appears.  Here  it  is  coarse  and  more 
or  less  conglomerate ; in  this  resembling  Limestone  Y ; but  the 
presence  of  the  black  shale,  the  interval,  203  feet,  between  it 
and  the  Washington  Coat  and  the  occurrence  of  Limestone  Y 
under  it  on  the  South  fork, in  Aleppo  township,  show  that  this 
can  he  no  other  than  VI.  On  the  Jacksonville  road  which 
leaves  the  creek  at  say  two  and  one-half  miles  from  Ryerson’s 
station,  a light  blue  limestone  is  seen  at  150  feet  above  Ho.  1 
of  the  last  section,  having  a coal  blossom  about  twenty  feet  be- 
low it.  At  the  mouth  of  a run  entering  the  creek  near  this 
road,  the  first  limestone  above  VI  is  seen  in  the  bluff  fourteen 
inches  thick,  and  two  hundred  yards  beyond  it  comes  down  to 
the  road  and  shows  a thickness  of  two  feet.  It  is  moderately 
pure,  breaks  with  a cleair  fracture  and  is  almost  flesh  colored. 
Barely  one-third  of  a mile  farther,  still  ascending  the  stream, 
another  limestone  is  exposed  in  the  bluff  at  fifteen  feet  above 
the  creek.  This  is  an  exceedingly  compact  rock,  two  feet  thick, 
showing  a ragged  fracture,  weathering  rusty  yellow,  hut  of  a 
beautiful  flesh  color  on  the  fresh  surface.  I find  it  impossible 
to  obtain  a direct  measurement  between  this  and  the  limestone 
first  below  it,  as  it  is  not  exposed  on  the  little  run  near  the 
Jacksonville  road,  and  where  the  other  ^Dasses  under,  the  debris 
is  so  deep  that  although  great  fragments  of  the  upper  rock  are 
seen,  no  determination  of  its  place  can  he  made.  This  diffi- 
culty is  encountered  all  along  the  creek,  so  that  owing  to  the 
utter  impossibility  of  making  direct  measurements,  most  of  the 
intervals  have  been  calculated.  Somewhat  less  than  half  a mile 
above  where  the  third  limestone  of  this  series  appears  in  the 
creek  bluff',  the  fourth  is  exposed  on  a little  run  coming  in  just 
below  Stall’s  mill,  where  it  shows — 


].  Limestone 1'  2" 

2.  Calcareous  shale 4' 

3.  Limestone 1' 


The  whole  mass  is  light-colored,  and  the  limestone  is  too 
earthy  to  make  lime,  as  may  be  seen  in  an  old  kiln  at  the  mouth 
of  the  run.  Ahvelve  feet  of  argillaceous  shale  rest  upon  it. 
Between  this  and  the  third  limestone  no  direct  measurement 
could  he  obtained,  hut  by  following  the  sandstone  underlying 
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the  former  the  interval  is  determined  to  he  not  far  from  100 
feet.  Tliere  seems  to  be  another  limestone  in  this  interval,  for 
fragments  were  seen  which  do  not  belona;  to  either  the  third  or 
fourth  of  the  series,  and  not  for  from  these  there  is  much  dark 
shale.  If  the  estimated  interval  between  the  two  limestones 
he  correct,  then  that  between  the  second  and  third  is  50  feet, 
takino;  the  measurement  on  the  Jacksonville  road  as  the  basis. 
This  is  not  far  from  correct. 

This  light-colored  fourth  limestone  comes  down  to  the  creek 
at  fifty  yards  below  Stall’s  mill,  where,  on  the  opposite  side  of 
the  stream,  there  is  an  impure  limestone  35  feet  above  the  fourth, 
showino;  this  arrangement — 

o o 


1.  Limestoue K)  ' 

2.  Clay 10" 

3.  Arenaceous  limestone 1'  6" 


and  resting  on  sandstone.  Some  carbonaceous  shale  is  asso- 
ciatedwith  it,  and  at  30  feet  higher  there  is  a line  of  limestone 
fragments. 

The  latter,  the  sixth  of  the  series  on  this  creek,  comes  down 
to  the  road  at  one-sixth  of  a mile  above  the  mill,  where  it  is 
seen  to  be  a dark-blue  somewhat  slaty  rock,  with  dark  shale 
resting  on  it.  It  shows — ■ 


1.  Limestone 8" 

.2.  Clay 1'  0" 

3.  Limestone 1'  3 ' 


This  is  clearly  Limestone  X of  the  general  section.  It  is  40 
feet  above  the  fifth  limestone,  and  the  interval  is  filled  with 
sandy  shale.  At  90  feet  higher,  the  interval  being  occupied 
chiefly  by  reddish  sandy  shale,  the  seventh  limestone  appears 
in  a field  almost  opposite  the  mouth  of  Long  run,  and  just 
above  the  school-house.  This  stratum  comes  down  to  the  creek 
at  a short  distance  beyond  Adams’  mill,  where  it  has  a thick- 
ness of  eight  feet,  and  is  made  up  of  several  layers  separated 
by  calcareous  shale.  Thirty  feet  higher  in  the  bluft’  at  this 
place  the  eighth  limestone  is  exposed  with  a thickness  of  three 
feet. 

The  direction  of  dip  changes  here  from  south-east  to  north- 
west, and  the  last  two  limestones  continue  in  sight  along  the 
creek  up  to  Woodruff’s  mill  in  Jackson  township.  And  at 
several  places  a thin  coal  was  seen  at  a few^  feet  above  the  upper 
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one.  Above  the  eighth  limestone  there  are  no  exposures,  though 
the  total  thickness  of  rocks  thus  concealed  is  very  nearly  350 
feet.  ■ 

In  tabular  form  the  succession  of  these  limestones  is  as  fol- 

« 

lows : — 


1.  Concealed 

2.  Eighth  limestone.. , 

3.  Interval 

4.  Seventh  limestone. 

5.  Interval 

6.  Sixth  Limestone  X 

7.  Interval 

8.  Fifth  limestone 

9.  Interval 

10.  Fourth  limestone.. 


11.  Interval 100'? 

12.  Third  limestone 2' 

13.  Interval 50' 


14.  Second  limestone 

15.  Interval 

16.  First  Limestone  VI  . . . 

17.  Interval 

18.  Washington  Coal  Bed. 


350 

2' 

30 

8' 

90' 

2'  11" 
40' 

3'  2" 
35' 

6'  2' 

150' 


1'  4" 
27 
6' 

203' 
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CHAPTER  XI. 
Washington  County. 

19.  East  Bethlehem  Township. 


This,  the  south-eastern  tOMuisliip  of  tiie  county,  borders  on 
the  river  and  has  for  its  soutlieru  boundary  TeuAlile  creek  and 
the  Xorth  fork  of  that  stream.  The  section  extends  from  the 
Waynesburg  sandstone  to  eighty  feet  beloAv  the  Pittsburg  Coal. 

At  the  mouth  of  Ten-iMile,  the  Pittsburg  Coal  is  exposed  at 
a few  feet  above  the  river,  and  at  Dog  Hollow,  three-fourths  of 
a mile  u^i  the  creek  it  is  seen  ten  feet  from  the  water,  under- 
lying forty-five  feet  of  sandstone  and  showing  no  roof  division. 
It  is  seven  feet  one  inch  thick,  the  partings  being  two  feet  ten 
inches  from  the  bottom.  On  the  hill  above  this,  there  is  an 
opening  in  the  Wayneshurg  belonging  to  Mr.  S.  G.  Ga3mian, 
from  which  to  the  creek,  the  following  section  was  obtained  : 


1.  Waj’nesbnrg  sandstone 

2.  Wayneshurg  Coal  Bed. . 

3.  Concealed 

4.  Sandstone 

5.  Limestone 

6.  Shale 

7.  Sewickley  Coal  Bed 

8.  Sandstone 

9.  Limestone 

10.  Sandstone  ana  shale. . . 

11.  Bedstone  Coal  Bed . . . . 

12.  Sandstone 

13.  Pittsburg  Coal  Bed 

14.  Concealed 


35' 

5'  8" 
125' 

10' 

80' 

5' 

2' 

40' 

2ci' 

25' 

blossom. 

50' 

7' 

■ 12' 


The  ^yaynesburg  is  here  in  four  heuches,  six,  fourteen,  nine- 
teen and  nine  inches  respectivelju  The  coal  is  veiy  poor,  con- 
taining a good  deal  of  sulphur  and  leaving  much  ash  and  cin- 
der. It  is  opened  by  maiy’  of  the  farmers  in  this  ]>ortion  of 
the  township,  especialh^  by  those  living  on  the  ridge.  Though 
very  poor  it  is  easily  reached  on  the  hilltops  and  is  mined  be- 
cause of  the  difiiculty  of  hauling  coal  from  the  river  at  Fred- 
erick or  Millsborough.  Between  school-houses  seven  and  eight, 
openings  were  seen  belonging  to  Messrs.  Henry  Brister,  A. 
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Bowser,  E.  Buckingham  and  E".  Barnard,  which  gave  the  fol- 
lo*iving  measurements  — 

O 

Waynesburg  Coal, 


1.  Shale 0'  0 " 1'  2 " 0'  2"  0'  0" 

2.  Coal 0'  5 " 0'  8 ''  0'  9."  0'  5" 

3.  Claj' 0'  3 " 0'  0'  8''  0'  6'' 

4.  Coal 1'  4 " r 3 " !'■  4"  1'  C" 

5.  Clay.... 1'  0 " 0' 11  ” 1'  2”  1'  4" 

6.  'Coal 1'  6 " 1'  8 " 2'  5"  2'  0" 

7.  Clay 0'  0|"  0'  0|"  0'  5"  0'  5" 

8.  Coal 0'  8 " O'  lo""  0'  3 ’ 


At  ISTo.  4,  Mr.  Barnard’s  opening,  there  are  two  layers  of  bi- 
tuminous clay  four  and  three  inches  thick,  and  separated  by 
four  inches  of  drab  clay,  at  one  foot  below  No.  9 of  the  section. 

At  Clarksville,  the  Seioickley  Coal  is  fifteen  feet  above  the 
creek.  Along  the  E’orth  fork  it  remains  in  sight  as  far  as 
Ilawkin’s  mill,  where  the  Waynesburg  axis  crosses  the  stream. 
The  shaly  sandstone  underlying  it  becomes  more  and  more 
laminated  until,  at  barely  a mile  from  Clarksville,  it  is  a fissile 
shale  with  numerous  vertical  fissures.  At  three- fourths  of  a 
mile  above  that  village,  the  following  section  was  obtained 


1.  Sandstone 35' 

2.  Limestone 10' 

3.  Concealed 40' 

4.  Limestone JO' 

5.  Sandstone 8' 

6.  Limestone 15' 

7.  Sandy  shale 7' 

8.  Limestone 50' 

•9.  Shale 2' 

10.  HewiclcJey  Coal  Bed 1'  10'- 

11.  Lark  sandy  shale 40' 

12.  Limestone 10' 


This  section  is  of  interest  as  showing  sub-divisions  of  the 
Great  Limestone  similar  to  those  observed  in  a section  taken 
in  Morgan  township  of  Greene  county.  The  shale  under  the 
Sswickley  has  great  numbers  of  indistinct  vegetable  remains. 

From  Hawkins’  mill  the  strata  dip  north-westward  quite 
rapidly  ; the  Sewickley  soon  disappears,  and  at  the  mouth  of 
Plum  run,  one- fourth  of  a mile  east  from  the  township  line, 
the  Waynesburg  is  only  180  feet  above  the  creek.  On  that  run 
the  coal  goes  under  at  the  old  mill,  say  two  miles-  from  the 

creek.  At  one  time  it  must  have  been  ivorked  to  a verv  con- 

«/ 
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sicleraLle  extent,  for  tlie  deserted  openings  are  very  numerous. 
Xone  are  now  in  operation,  as  tlie  farmers  clioose  to  bring  tlieir 
coal  from  tlie  river  in  preference  to  burning  the  Waynesburg. 
A bank  on  Mr.  J.  Berkbeimer’s  property,  at  the  bead,  of  tbe 
East  fork  of  this  run,  is  still  worked  somewbat  for  domestic 
use,  and  sIioavs  tbis  structure — 


1.  Coal. 

2.  Clay 

3.  Coal. 

4.  Clay 

5.  Coal 


V 

r 

2'  10" 
4" 


Total 5'  7" 

The  main  bench  lias  a tliin  parting  near  tbe  middle.  The 
coal  is  said  to  be  rather  better  than  is  usual  in  this  vicinity, 
and  leaves  a by  no  means  bulky  ash. 

Along  the  river  exposures  are  quite  frequent.  At  ^lills- 
borough  the  following  section  was  obtained : 


1.  Limestone 25' 

2.  Sandy  shale 30' 

3.  Redstone  Coal  Bed 1' 

4.  Sand5'^  shale  and  sandstone 15' 

5.  Massive  sandstone 30' 

6.  Shale . 8" 

7.  Pittsburg  Coal  Bed 8'  6" 


Here  the  Redstone  is  represented  by  bituminous  shale,  but  at 
the  lower  end  of  Fredericktown  it  consists  of  coal  6 inches, 
almost  midway  in  a mass  of  bituminous  shale  5 feet  thick,  and 
is  separated  by  45  feet  of  sandstone  from  the  Pittsburg  below. 
The  variations  in  the  lower  coal  are  very  slight,  nearly  all  the 
openings  showing  the  following  structure  ; 


1.  Coal 1'  2" 

2.  Clay 9 " 

3.  Coal 6'  6" 

Total 8'  5" 


In  the  vicinity  of  Fishpot  run,  which  enters  the  river  a mile 
below  Fredericktown,  the  whole  thickness  of  the  bed  is  about 
8 feet,  the  only  variations  being  in  the  roof  and  the  clay.  In 
all  the  openings  two  thin  partings  occur  in  the  lower  division, 
and  are  separated  by  from  two  to  four  inches  of  coal.  Above 
these  the  coal  is  bony,  and  contains  so  much  sulphur  as  to  be 
• useless  to  smiths,  and  it  is  apt  to  clinker.  Below  the  partings 
12— K. 
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the  coal  for  two  feet  is  very  pure,  and  is  in  high  repute  among 
blaeksmitlis.  The  bottom,  for  from  six  to  ten  inches,  is  of  un- 
certain quality,  and  is  not  mined.  Wlien  not  slaty  or  sulphur- 
ous, it  is  so  l)rittle  that  it  cannot  hear  handling.  Half  a mile 
above  the  mouth  of  Fishpot  run  \\\q  Little  Pittsburg?  shows  one 
foot  of  fairly  good  coal,  and  at  fifteen  feet  below  it  is  another 
coal  of  the  same  thickness.  Both  beds  are  represented  by  bi- 
tuminous shale  at  the  mouth  of  Fishpot,  where  the  section  is— 


1.  Saiidsitoue 

2.  Pilt.Hbuvfi  Coal  Bed 

3.  Shaly  sandstone 

4.  Lit, tie  Pittsharg  Coal  Bed 

6.  Liinestone 

6.  Sandy  shale 

7.  Ininestone 

8.  Shale 

9.  Bitnininoiis  shale.... 

10.  Limestone  and  sliale 

11.  Arenaceous  shale 


25' 

8' 

22' 

1' 

S' 

6' 

1'  6" 

4' 

i' 

15' 

30' 


On  the  run,  half  a mile  from  its  mouth,  the  Pittsburg  is  ex- 
posed with  the  roof  only  four  inches  thick,  and  the  clay  six 
inches,  wdiile  the  lower  division  is  6 feet  9 inches.  It  is  over- 
laid here  by  50  feet  of  sandstone. 

Hear  the  mouth  of  this  run,  salt  is  manufactured  by  Regis- 
ter & Bair,  who  obtain  brine  from  a depth  of  585  feet  below  the 
Pittsburg  Coal,  in  sufficient  quantity  to  produce  four  barrels  of 
salt  per  day.  The  boring  wars  made  nearly  fifty  years  ago,  and 
no  record  exists.  In  1858,  another  boring  on  the  land  of  Mr. 
J.  Wright  in  the  same  vicinity,  was  made  to  the  depth  of  650 
or  660  feet  below  the  Pittsburg  Coal,  but  was  abandoned  as  the 
supply  of  brine  waas  very  small.  The  record  of  this  Avell  is  as 
follows : — 


Eecord  of  J.  WrighVs  salt  well. 

1.  Debris,  Ac 40' 

2.  Shale 22'  6 ' 

3.  ijime.stoiie 2'  6" 

4.  Shale 9' 

5.  Limestone 2' 

6.  Shale 21' 

7.  Sandstone 8' 

8.  Shale 17' 

9.  Sandstone,  [1st  Dunkard  oil  sand] 42' 

Depth  of  well,  recorded  as 170' 

10.  Black  shale 11' 

11.  Clay  and  shale 14' 
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12.  Coal  1'  and  fire-cla3’ 

13.  Shale 

14.  Sandstone ' 

15.  Shale 

16.  Sandstone 

17.  Coal  1'  and  black  shale 

18.  Eire-clay 

19.  Sandstone,  [U.  Mahoning  S.  S.  ?] 

Depth  of  well 

20.  Coal  6"  and  black  shale 

21.  Sandstone,  [D.  Mahoning  S.  S.  ?]. 

22.  Dark  shale 

23.  Light  shale 

Depth  of  well 

24.  Sandstone 

25.  Coal  and  shale 

26.  Dark  shale 

27.  Sandstone,  [Piedmont  S.  S.  ?] 

Depth  of  well 


1' 

8' 

4' 

18' 

88' 

10' 

10' 

21' 

373' 

15' 

44' 

33' 

32' 

487' 

33' 

7' 

9' 

73' 

604' 


Xo.  9 of  this  section  is  the  first  oil-sandstone  of  the  Diinkard 


oil' region.  I am  inclined  to  regard  Xos.  19,  20  and  21  as  the 
jMahoning  Sandstone,  and  Xo.  27  as  the  one  which,  in  this  re- 
gion has  been  commonly  termed  the  Tionesta  [Piedmont]  sand- 
stone. This  is  saliferous  in  the  AVright  ivell,  although  the 
brine  is  present  in  hut  small  cpiantity.  The  hrine  used  by 
Eegestcr  & Pair  is  obtained  from  this  rock.' 

At  a short  distance  below  the  mouth  of  Fishpot  the  river 
turns  and  flows  to  the  south,  so  that  within  three  miles  the 
Pittsburg  Coal  is  only  five  feet  above  low  water,  and  at  one 
mile  farther,  is  probably  fifty  feet  under.  There  the  course  of 
the  river  is  again  changed  to  north,  and  at  dam  Xo.  5 the 
coal  is  not  more  than  twenty-five  feet  below  low  water,  having 
been  reached  by  piles  driven  for  the  dam,  while  at  Browns- 
ville it  is  at  low  water  level.  Two  openings  in  the  Pittsburg^ 
beloiv  the  mouth  of  Fishpot,  show  the  lower  division. varying 
from  six  feet  six  inches  to  seven  feet,  while  the  roof  maintains 
a constant  thickness  of  one  foot.  The  latter  is  bony  and  is  not 
removed  from  the  mine.  Two  miles  below  Fishpot  the  blos- 
som of  the  Seicickley  is  seen,  and  at  ninety-five  feet  below  it  is 
the  Pedstone,  represented  by  five  feet  of  bituminous  shale.  The 
Pittsburg  is  forty  feet  below  tlie  latter,  and  has  a total  thick- 
ness of  eight  feet.  Between  the  Pedstone  and  Seicickley,  there 
is  a mass  of  limestone  twenty-five  feet  thick. 
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Oil  FisLpot,  the  Wayneshurg  is  worked  Mr.  17.  Baker,  at 
two  miles  and  a half  from  the  river.  Ills  opening  shows — 


1.  Sandstone  (seen) 30' 

2.  Coal 0' 10" 

3.  Sandstone 2'  6'' 

4.  Coal 0'  4" 

5.  Clay 0'  10" 

6.  Coal 2'  6" 

7.  Parting O'  1" 

8.  Coal 0'  6'’ 


This  is  the  section  as  shown  at  the  mouth  of  the  hank,  but 
at  a short  distance  inside  Xo.  3 thins  away  and  Xo.  4 becomes 
one  foot  four  inches.  Here  is  one  of  the  few  instances  where 
the  parting  varies  at  the  expense  of  the  bench  below.  Xo  other 
openings  are  now  w'orked  on  the  run.  Eeturning  to  the  river, 
we  find  at  three  miles  below  this  run,  an  exposure  on  the  land 
of  Mr.  Elias  Crouch,  which'  gives — 


1.  Limestone,  seen 65' 

2.  Sewicldey  Coal  Bed blossom. 

3.  Shaly  sandstone 35' 

4.  Limestone 30' 

5.  Shale 25' 

6.  Bedstone  Coal  Bed 2' 

7.  Shaly  sandstone 10' 

8.  Massive  sandstone 30' 

9.  Pittsburg  Coal  Bed 8' 

10.  Concealed,  to  river 5' 


One  mile  above  this  locality  the  limestone  is  twenty-five 
feet,  while  the  sandstone  and  shale  associated  with  it  are  each 
five  feet  thicker.  At  lock  Xo.  6 the  condition  is  the  same 
and  the  SewicJdcy  Coal  is  three  feet.  On  Mr.  Richardson’s 
property  here  this  coal  is  shown  and  is  said  to  be  very  good. 
Xear  Mr.  Henry  Howard’s  residence,  one  mile  above  Browns- 
ville, it  is  well  exposed  and  has  this  structure — - 

Coal 3'  6" 

Black  sandy  shale 2'  0" 

Coal 0'  8" 

Total 6'  2" 

Above  the  coal  and  separated  from  it  by  four  feet  of  shale, 
is  the  Great  Limestone  exposed  for  forty  feet,  while  below  it 
are  sandstone  twenty-five  feet  and  limestone  thirty  feet. 

Along  the  Xational  pike  the  blossom  of  the  Waynesbiirg  “a” 
is  seen  at  several  places  east  from  Centreville,  and  in  the  cut 
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just-west  from  that  village.  The  IVcajncsburg  is,  reached  near 
the  pike,  ou  the  properties  of  Messrs.  J.  Horton  and  J.  B. 
"Weleh,  tvhere  it  -was  formerly  -worked.  ^ 


20.  "West  Bethlehem  To-wnship,  AVasiiington  County. 

This  lies  directly  -west  from  East  Bethlehem.  The  Horth 
fork  of  Ten-Mile  crosses  it  in  the  southern  portion,  and  Daniel's 
run  -with  its  tributaries  ilo-w^  southward  through  it  to  the  creek 
In  its  northern  part  a fork  of  Pigeon  creek  cuts  very  deeply, 
while  at  Hillsborough,  on  the  iSTational  pike,  is  probably  the 
highest  point  in  the  wdiole  district.  The  Pinhook  axis  passes 
across  the  north-eastern  corner  and  the  synclinal  east  from  it 
crosses  the  south-east  corner  of  the  township.  The  section  ex- 
tends upward  to  nearly  550  feet  above  the  Wayneshurg  Coal, 
reaching  a stratum  425  feet  above  tlie  iVashiyigton  Coal. 

Just  above  Zollarsville,  on  Ten-Mile,  the  Wayneshiirg  is  mined 
by  Mr.  11.  Ulery,  at  whose  opening  it  is  fifty  feet  above  the 
creek,  and  shows  the  following  structure; — 


Coal  1'  1" 

Clay 1'  0" 

Coal 2'  10" 


The  overlying  sandstone  is  exposed  to  the  extent  of  thirty 
feet  and  is  rather  shaly,  having  a shattered  surface,  and  the 
shale  between  it  and  the  coal  varies  from  zero  to  ten  feet.  The 


Upper  , Bench  of  the  coal  is  said  to  be  much  better  than  the 
lower,  for  it  contains-  little  ash  and  sulphur,  wliile  the  latter 
leaves  a bulky  ash  and  has  so  much  sulphur  as  to  clinker  badly. 
Half  a mile  above  Zollarsville  the  coal  passes  under  the  creek, 
and  at  a mile  above  the  following  section  was  obtained ; — 


1. 

Limestone  I-g 

o 

Shaly  sandstone 

3. 

Black  shale 

4. 

Shale 

5. 

“Limestone  III? 

6. 

Concealed 

7. 

Shale 

8. 

V/ashington  Coal  Bed. 

1.  Coal 

8"! 

2.  Clay 

6"  1 

3.  Coal 

0' 

6"  [. 

4.  Clay 

■ 5"  1 

5.  Goal 

2-' J 

9. 

Lanlinated  sandstone 

10. 

Black  shale 

O' 

4(r 

1' 

30' 

4' 

15' 

3' 


3'  3" 


9' 

r 4' 
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11.  Little  Wanhington  Coal  Bed 

12.  Shaly  sandstone 

13.  Waynesburg  Coal  Bed  “b”. 

14.  Sandstone 

15.  Limestone 

16.  Sandstone 

17.  Shale 

18.  Limestone  I 

19.  Shale 

20.  Waynesburg  Coal  Bed^  “a” 

21.  Waynesburg  sandstone 


2' 

25' 

0'  8" 
12' 

2- 

25' 

8' 

7' 

3' 

3'  6" 
55' 


The  Waynesburg  is  hut  a few  feet  below  the  base  of  the  sec- 
tion. The  Washington  is  not  mined  anywhere  in  the  vicinity, 
but  the  exposures  show  that  it  is  very  bad  coal  and  of  no  eco- 
nomical value  whatever,  if  anything  else  can  be  had  for  fuel. 
The  little  coal  below  it  is  much  thicker  here  than  at  any  other 
locality  in  the  district,  but  is  poor,  being  made  up  of  thin 
layers  of  coal  and  shale  interst ratified.  The  Waynesburg  “a” 
is  very  thick  but  seems  to  be  of  little  value,  and  no  openings 
have  heen  made  to  test  it. 

Tlie  Washington  continues  in  sight  to  the  township  line  at 
the  mouth  of  Little  creek,  or  as  it  may  be  termed  the  Pinhook 
fork  of  Ten-Mile,  where  it  is  35  feet  above  the  stream.  Fol- 
lowing up  this  fork  the  rocks  are  seen  rising  and  the  strata  of 
the  section  re-appear  in  succession  until,  at  about  one-third  of 
a mile  below  the  village  of  Pleasant  Valley  or  Pinhook,  the 
Waynesburg  Coal  comes  up  and  is  worked.  At  two  miles  be- 
low Pinhook,  in  a ravine  leading  from  near  Mr.  T.  M’Ginnis’ 
residence  to  the  creek,  a section  is  exposed  similar  to  that  ob- 
tained at  Zollarsville,  but  showing  Limestone  II,  21  feet  6 
inches  thick,  and  resting  directly  on  the  Washington  (7oa^,  with 
Limestone  III  five  feet  thick  and  sixteen  feet  above  the  last. 
The  interval  lietween  the  Washington  and  Waynesburg a^’ 
Coals  already  shows  a very  marked  decrease,  being  only  80  feet 
here-and  95  feet  at  Zollarsville.  PTear  Mrs.  AVeaver’s  there  is 
an  imperfect  section  exposed,  part  of  which  is  of  interest  as 
showing  the  intervals  as  follows  : — 


1.  Limestone  VI 12' 

2.  Concealfed 20' 

3.  Jolleyluu'n  Coal  Bed blossom. 

4.  Concealed 120' 

5.  Washington  Coal  Bed blossom. 

6.  Concealed 80 

7.  Waynesburg aB  Coal  Bed blossom. 
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The  first  opening  in  the  Waynesbiirg  near  Pinhook  is  tliat 
’belonging  to  Mr.  David  Dane,  about  one-fourth  of  a mile  he- 
loAV  the  village ; the  next  is  at  Dinhook  on  Brush  run,  and  be- 
longs to  Mt-  J-  C.  Frazier.  At  a little  Avay  above  this  the  coal 
goes  under  the  run,  hut  at  one-eighth  of  a mile  farther  up  Mr. 
J.  C.  Frazier  shafted  for  it,  and  reached  it  at  12  feet  from  the 
surface.  The  measurements  obtained  at  tliese  several  banks  in 
the  order  given  are  as  follows : — 

Waynesburg  Coal  Bed. 


1. 

Coal. . . 

7 ' 9" 

1' 

3" 

1' 

2" 

Clay 

H 2" 

1 

0" 

0' 

10" 

3. 

Coal 

2'  11" 

3' 

1" 

3' 

8" 

4. 

Clay 

0'  3" 

0' 

3" 

0' 

2" 

5. 

Coal 

0'  6" 

0' 

10" 

0' 

6" 

Other  openings  occur  in  the  same  vicinity,  but  they  will  be 
referred  to  in  the  description  of  AiUAvell  tOAvnship. 

The  quality  of  the  coal  Amries  little  in  the  diflerent  banks. 
The  top  bench  is  poor  and  is  .not  mined  as  it  aids  materially  to 
strengthen  the  roof,  AAdnch  is  usuall}^  a blue  shale  and  far  from 
being  safe.  The  main  bench  is  a fair  coal,  though  by  no  means 
equal  to  the  Pittsburg  at  Frederick  or  Millsborough,  as  it  con- 
tains much  sulphur  and  ash,  making  a good  deal  of  clinker  in 
a forge  fire.  It  is  quite  free-burning  and  comes  out  nicely  in 
blocks  Avith  but  little  AAUiste  in  slack.  The  bottom  bench  is 
said  to  be  superior  to  the  others.  This  bed  is  extensively 
mined  to  supply  a large  area  in  the  southern  portion  of  ^Yash- 
inton  county  which  is  entirely  destitute  of  coal.  The  quan- 
tity aAmilable  here  is  large,  but  the  line  of  outcrop  is  short, 
extending  doAvn  the  creek  beloAv  the  village  for  less  than  one- 
fourth  of  a mile,  and  reaching  not  so  far  above  on  Brush  run 
and  Little  creek.  The  hills  rise  abruptly  from  the  streams,  so 
that  shafting  is  impossible  except  at  great  expense.  Though 
ini'erior  in  quality  this  coal  is  much  } adzed  since  no  other  is 
wdthin  reach. 

On  the  road  leading  up  Brush  run  to  the  National  pike,  a 
little  coal  20  inches  thick  is  seen  near  the  latter  road,  along 
wdrich  it  is  frequently  exposed  for  tAvo  or  three  miles.  It  is  the 
same  Avith  that  in  the  Mkaver  section  and  is  from  20  to  50  feet 
below  the  Upper  'Washington  limestone,  maintaining  the  for- 
_mer  interAxal  quite  constantly  in  the  gi-eater  part  of  the  tOAvn- 
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ship.  In  the  immediate  vicinity  of  Hillsborough  the  remains 
of  a massive  sandstone  stratum  are  found  in  huge  blocks  lying 
in  the  fields  on  top  of  .the  hills.  This  is  not  far  from  525  feet 
above  the  'Waynesburg  CoaU  as  exposed  on  Pigeon  creek,  hut  I 
am  unable  to  determine  it's  place  in  the  series.  It  is  nearly  250 
feet  above  the  Uiiper  "Washington  limestone,  but  in  this  por- 
tion of  the  Upper  Barren  series  the  intervals  show  such  extreme 
diminution  in  thickness  northward  that  I do  not  feel  justified 
in  attempting  to  identify  it  with  any  similar  stratum  in  the 
Greene  county  section,  especially  since  tracing  is  utterly  out  of 
the  question.  On  the  second  road  west  from  Hillsborough, 
leading  to  Pigeon  creek  from  the  pike,  the  following  section 
was  found  which,  though  imperfect,  is  very  suggestive  when 
compared  with  sections  in  Greene  county  exhibiting  the  same 


portion  of  the  series. 

1.  Limestone  VI — 

2.  Interval 150' 

3.  Washington  Coal  Bed — 

4.  Interval 40' 

5.  JVayneshurg  Coal  Bed • — 

6.  Interval 40' 

7.  Waynesburg  “a”  Coal  Bed — 

8.  Interval 45' 


9.  Waynesburg  Main  Coal  Bed — 

On  Pigeon  creek  the  Pinhook  axis  brings  up  the  'Waynesburg' 
Coal,  which  is  mined  by  Messrs.  S.  Tombough,  Whitfield  and 
I).  M.  Letherman,  at  whose  banks  the  following  measurements 
were  made ; — 

Waynesburg  Coal  Bed. 


L Coed 1'  0 " V 11"  ;10" 

2.  Clay 1'  0 " 1'  3"  1'  0" 

3.  Coal 2'  0 " 2'  3"  2'  0" 

4.  Clay O'  i"  0'  2"  0'  1" 

5.  Coal 0'  3 " O'  2"  0'  2" 


The  top  bench  is  slaty  but  soft,  and  though  leaving  a bulky  ash 
does  not  clinker.  The  middle  and  lower  benches  are  very  hard, 
show  many  binders  of  pyrites  and  clinker  badly.  At  the  same 
time  coal  from  these  contains  much  less  ash  than  that  from  the 
Upper  bench.  Below  Mr.  Letherman’s  the  coal  is,  for  the  most 
part,  in  the  creek  bed  until  at  Mr.  Hichols  the  creek  falls 
more  rapidly  than  the  coal,  which  is  thus  again  available.  Here 
the  bed  shows  an  unexpected  increase,  being  6 feet  1 inch  thick, 
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and  tlie  ^liddle  bench  has  3 feet  6 inclies  of  coal.  At  a little 
south  from  this  locality  the  coal  is  mined  on  land  belonging  to 
Judge  Hart,  where  it  is  in  three  benches,  9,  41  and  9 inches 
thick.  In  all  these  openings  the  character  of  the  bed  is  the 
same.  The  JVaynesburg  sandstone  rests  directly  upon  it,  and 
frequently  cuts  out  the  top  bench — a condition  which  is  of  by 
no  means  common  occurrence  in  this  bed,  though  it  frequently 
happens  with  the  Pittsburg.  A measurement  on  Judge  Hart’s 
property  shows  the  interval  between  the  Wayneshiirg  and  Wash- 
ington coals  to  be  165  feet,  which,  if  correct,  is  a very  rapid  in- 
crease, for  at  only  three  miles  west  it  is  but  125  feet.  Lime- 
stone II  is  thick  here  ; has  a dark  gray  color,  and  is  largely  used 
for  lime.  The  Wayneshiirg  “ 5”  is  30  feet  below  the  Washing- 
ton, and  is  ] 5 inches  thick. 

At  Mr.  John  Hage’s,  about  a mile  and  a quarter  north-wesf 
from  Hillsboro ugb , the  Wayneshiirg  “ u”  was  once  opened  and 
found  to  show  15  inches  of  very  fair  coal.  Above  it  is  a lime 
stone  several  feet  thick. 

On  Daniel’s  run  and  its  tributaries  exposures  are  not  numer- 
ous, and  there  are  no  available  coals.  At  the  head  of  the  run 
the  Wayneshiirg  “ a”  is  seen  in  the  road  near  Mrs.  Densor’s  resi- 
dence, where  it  appears  to  be  about  two  feet  thick.  Hear  Mr. 
D.  Hildebrand’s  the  Vfashington  Coal  shows  in  tbe  road,  and 
on  Little  Daniel’s  run  this  coal  has  been  mined  by  Mr.  S.  Mowl, 
who  has  it  2 feet  6 indies  thick. 

21.  Ajiwell  Township,  in  "Washington  County. 

This  lies  directly  west  from  "West  Bethlehem,  and  Ten-Mile 
creek  flows  across  its  southern  border.  It  is  crossed  by  the 
Pinhook  axis,  and  the  section  is  almost  the  same  with  that  of 
the  last  township. 

The  exposures  along  Little  creek,  so  far  as  it  forms  the  east- 
ern boundary  of  this  township,  have  been  mentioned  in  the 
last  section.  Above  ITnhook  the  stream  lies  wholly  in  Am- 
well,  and  heads  near  the  National  pike.  In  the  vicinity  of 
Pinhook  or  Pleasant  Vallejo  the  Wayneshiirg  is  mined  by  Mrs, 
Cooper,  H.  and  A.  M’Crury,  C.  Chamberlain,  S.  L.  Hughes, 
Amos  Wise,  J.  A.  Moninger  and  Frederick  Ferrel.  The  bed 
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shows  much  yariation,  as  appears  from  the  measurement  taken 
at  the  several  openings, 


Wayveshurg 

Coal. 

1. 

2. 

3. 

4. 

' 5. 

6. 

7. 

1.  Coal 

2.  Cliiv 

.'i.  Coal 

4.  CTav 

5.  Coal 

1'  1” 
1'  0" 
3'  0" 
6" 

2"-9" 
1'  2" 

2'  10" 

6" 

6" 

1'  4"-  11  " 

V 6"-  10  " 

2'  7"-3'  4 " 

9l’< 

V" 

1'  0" 
1'  0" 
3'  2" 
,3" 
-7" 

1'  0" 
1'  0" 

3 3" 
3" 
G" 

4"-  5" 
1'  2"-]0" 
2'  10" 

? 

6" 

1'  0" 
1'  0" 
2'  8" 
9 

The  changes  in  the  upper  l>eneh  seem  to  depend  upon  tlie 
presence  or  absence  of  shale  above  it,  for  when  the  sandstone 
comes  down  upon  the  coal  the  latter  is  always  more  or  less  cut 
out.  iSTo.  3-  is  a strong  coal,  excellent  for  raising  steam,  hut  the 
unanimous  opinion  of  those  who  use  it  for  that  purpose  is  that 
on  the  whole,  it  is  bad,  containing  so  much  sulphur  as  to  leave 
a great  deal  of  clinker,  and  to  he  very  destructive  to  grate  bars., 
iSTo.  5 is  said  to  he  clean  enough  for  use  in  smithing,  and  is 
taken  out  whenever  the  clay  above  is  thin. 

The  Waynesburg  sandstone  is  forty-five  feet  thick,  and  at  a 
mile  above  the  village  the  ^Yaynesburg  “ ft”  appears  above  it. 

Tlie  ]Yas]dvgton  Coed  is  seen  at  somewhat  more  than  a mile 
farther'  up  the  creek.  Toth  of  these  are  thin,  and  no  openings 
have  been  made  in  them.  Limestone  II  is  exposed  near  Mr. 
S.  L.  Slusher’s  residence,  and  appears  to  be  not  less  than  twent}’- 
five  feet  thick.  The  strata  descend  northwardly  to  Hughes’ 
mill,  where  the  dip  is  reversed.  From  this  point  the  Upper 
IVasliington  Limestone  shows  in  the  road  for  nearly  thi’ee 
miles,  hut  beyond  that  the  rise  of  the  surface  is  rapid  to  the 
dividino;  ridp-e  between  the  waters  of  Ten-Mile  and  Chartiers 
creek,  so  that  the  limestone  is  not  seen  amain  until  within  a 
mile  of  Washington  on  the  National  road.  Above  it  there  are 
)io  exposures.  Below  it  to  the  ^Yashingion  Coal  is  about  one 
hundred  and  fifty  feet,  and  to  the  ^Yayneshurg  in  this  vicinity 
is  not  far  from  three  hundred  feet. 

On  the  first  road  east  from  Alartinsburg,  passing  south  from 
the  pike,  the  section  extends  downward  from  forty-two  feet 
above  Limestone  VI  to  Limestone  II,  a»t  Bead’s  mill.  The  ex- 
posures' are  very  poor,  but  Limestone  YI  is  seen  to  be  fifteen 
feet  thick,  with  a coal  blossom  at  twenty-five  feet  above  it. 
The  interval  to  the  lYashington  Coal  seems  to  be  not  far  from 
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one  hundred  and  eighty  feet,  according  to  the  measurement 
made  hv  iNlr.  AYliite.  The  lower  limestone  is  tiftcen  feet  thick, 
and  has  bituminous  shale  resting  on  it.  East  from  this  the  ex- 
Itosures  along  the  pike  are  far  frcmi  being  satisfactoiy,  but  at 
the  eastern  boundary  of  the  township  the  folloYung  section 
was  obtained ; 

1.  Limestone 2 

2.  Coal Blossom. 

3.  Shale 20 

4.  Limestone  VI,  seen 8‘ 

5.  Concealed 4o' 

6.  JoUeytoion  Coal  Bed. 

7.  Shale 40' 

8.  Limestone  IV,  seen 5' 

9.  Concealed 40' 

10.  Coal  ? 

11.  Limestone  and  Shale  II 25 

12.  Washington  Coal  Bed 3' 

13.  Concealed 45 

14.  Ijimestone  1 12 

15.  Waynesburg  a"  Coal  Bed 2' 

Here  the  total  interval  between  the  Waslungtoii  Coal  and  the 
middle  of  Limestone  YI,  is  but  one  hundred  and  fifty-five 
feet,  so  that  the  true  distance  between  the  two  strata  is  not 
more  than  one  hundred  and  forty-five  feet,  and  is  probably  a 
little  less.  In  this  section  the  ^ya.s]w}gton  Coal  shows  : — • 

1.  Coal 0'  G" 

2.  Clay 2'  O' 

3.  Coal 1'  6" 

It  is  not  mined.  The  Waynesharg  “ct”  is  imperfectly  ex- 
jtosed,  but  is  not  less  than  two  feet. 

. From  the  mouth  of  Little  Co’eek  the  Wasluagfon  Coal  is  con- 
stantly above  Ten-Mile  creek  to  the  5vestern  boundary  of  the 
township,  as  the  strata  rise  steadily  in  that  direction.  The 
coal  has  been  opened  at  Ten-Mile  village  on  land  belonging  to 
IMr.  S.  Tharp,  Avhere  it  shows 

1.  Coal 1'  O'' 

2.  Clay 1 0'  3 "— 7 " 

3.  Coal 0'  11" 

4.  Clay ' 0'  4"— 6" 

o.  Coal 0'  8" 

Total 3'  6" 

This  coal  is  miserable  stuft’  and  most  of  it  is  little  better 
than  a rich  bituminous  shale,  although  when  freshly  mined  it 
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is  quite  bright.  It  Las  been  used  for  fuel  bj"  one  or  two  fam- 
ilies, but  they  now  think  it  more  profitable  to  haul  their  coal 
from  Pinbook,  five  miles  away,  than  to  burn  this,  which  is  at 
hand.  Underlying  the  coal  is  the  thinly  laminated  sandstone, 
full  of  macerated  fragments  of  vegetable  matter  and  contain 
ing  thin  layers  of  argillaceous  shale  'which  show  very  hand- 
some impressions  of  plants.  An  incomplete  exposure  on  the 
hill  here  gives  the  interval  between  the  coal  and  Limestoiie 
VI  as  one  hundred  and  eighty-four  feet,  and  Limestone  II  is 
nearly  seventeen  feet  thick.  It  includes  a layer  of  bituminous 
shale  which  blocks  out  almost  like  coal,  and  contains  bivalve 
crustaceans,  together  with  macerated  fragments  of  vegetable 
matter.  On  the  road  leading  north  from  that  village  the  coal 
disappears  at  one  mile  from  the  creek  and  does  not  reappear 
until  within  sight  of  Pinhook  village.  On  this  road  the  lit- 
tle coal  is  twelve  feet  below  it  and  is  one  foot  thick.  The  black 
shale  is  present.  Under  the  Ijittle  'Washington  Coal  there  is 
sandstone  or  sandy  shale  for  thirty  feet,  containing  many  nod- 
ules of  impure  iron  ore,  but  thei’e  is  no  evidence  that  Lime- 
stone 15  is  here.  Above  the  village,  on  the  Ten-Mile  road,  no 
exposures  of  the  coal  are  found  for  nearly  two  miles,  but  the 
^iliddle  Washington  Limestone,  IV,  of  the  series,  is  well  shown 
at  a distance  of  little  more  than  a mile,  where  it  is  of  a bright 
bulf  color.  At  the  Amity  road  crossing  the  coal  is  in  the 
road,  and  at  twenty  feet  above  it  is  a thin  coal  underlying  a 
handsome  flaggy  sandstone,  which  has  been  quarried.  The 
same  little  coal  is  exposed  half  a mile  farther  down  the  creek. 
Between  the  creek  and  Amity  the  Middle  and  Upper  Wash- 
ington Limestones  are  exposed  in  the  road.  They  are  exposed 
also  on  the  same  road  southward  toward  the  Greene  county 
line,  and  on  the  ridge  between  the  two  counties  Limestone  X 
is  seen  at  the  cross-roads. 

At  the  township  line  a tributary  enters  Ten-Mile  from  the 
north  and  forms  the  boundary  between  Amwell  and  Morris. 
The  crest  of  the  Ifinhook  axis  crosses  the  creek  here,  so  that 
from  this  point  northward  the  strata  descend.  Pollowing  up 
this  branch  we  find  the  Washington  Coal  passing  under  it  about 
one-third  of  a mile  below  the  saw-mill,  where  it  is  in  all 
nearly  four  feet  thick.  There  is  an  old  opening  below  this, 


K.  ISO 


MORRIS  TOIVMSIlIP,  IVASniMGTOX  COUNTY. 

but  it  lias  long  been  deserted  and  the  coal  is  said  to  have  been 
of  ^inferior  quality.  At  tbe  mill  Limestone  If  is  exposed, 
about  fifteen  feet  thick,  and  at  twenty  feet  higher  is  a.  light 
blue  limestone,  ten  inches.  This  is  seen  at  the  Baptist  church 
farther  up  this  stream,  and  is  probably  Limestone  III.  At  a 
short  distance  above  the  railroad  crossing.  Limestone  lY  is 
seen  eight  feet  thick,  and  near  the  saw-mill  Limestone  YI  is 
shown  with  the  following  section ; 


1.  Concealed 20'  0" 

2.  Coal V 4" 

3.  Clay 0'  8" 

4.  Shale • 1'  0“ 

5.  Nodular  limestone 3'  0" 

0.  Ferruginous  shale 6'  0" 

7.  Shaly  sandstone 10'  0 

8.  Dark  shale 8'  0 


The  interval  between  Limestones  lY  and  YI  is  not  far  from 
seventy  feet.  The  latter  remains  in  sight  to  the  Franklin 
township  line,  Avhere  the  next  limestone,  Avhiclt  is  probably 
YII  of  the  Greene  county  section,  is  exposed  at  the  school 
house. 

22.  Morris  Toavnsiiip,  in  AYasiiington  County. 

This  lies  directly  ivest  from  AniAvell.  It  section  extends  up- 
wards from  the  Wasldngton  Coal  to  two  hundred  feet  above 
Limestone  YI,  a portion  of  the  series  possessing  but  little  of 
interest,  either  scientific  or  economical.  The  synclinal  north - 
Avest  from  the  Pinhook  axis  crosses  the  tOAvnship  andjiasses  in 
the  immediate  Ancinit}^  of  the  village  of  Prosperity. 

From  Yan  Buren,  in  Franklin  tOAvnship,  a road  leads  to  the 
Baptist  church,  in  AniAvell  tOAvnship,  and  passes  through  the 
north-Avest  corner  of  Morris  tOAAUiship.  On  this  the  Limestone 
YII  (?)  is  seen  at  one-third  of  a mile  from  Yan  Buren,  but  no 
farther  exposure  occurs  for  a mile,  Acdien  a rapid  fall  in  the 
road  brings  it  doAvn  to  Limestone  YI,  Avhich  is  in  the  bed  of 
the  stream  at  the  fork  near  Mr.  J.  Sander’s  house,  AAdiere  it  has 
been  burned  for  lime.  At  that  place  the  dip  hitherto  south- 
east is  reA^ersed,  and  the  rocks  rise  in  that  dii’ection  so  that  at 
the  next  fork  the  limestone  is  forty  feet,  above  the  run.  About 
one-fourth  of  a mile  beloAv,  Limestone  lY  comes  up,  seven  feet 
thick  and  near  the  last  fork  on  this  stream  there  is  seen  the* 


190  K 


REPORT  OF  PROGRESS.  STEVEySOJiT,  1875. 


Little  Limestone  exposed  at  the  Baptist  church,  and  belonging 
thirty  to  forty  feet  above  the  Washington  Coal.  * 

At  the  junction  of  this  fork  of  TenAlile  with  the  creek  the 
Washington  Coal  is  shown  in  a bluff  near  the  bridge.  It  is 
four  or  five  feet  thick,  and  is  separated  from  the  black  shale 
below  by  ten  feet  of  laminated  sandstone,  Avhich  contains  the 
characteristic  fragments  of  carbonized  wood.  The  black  shale 
seems  to  have  a tliin  coal  near  the  base.  The  exposure  is  not 
such  as  to  admit  of  accurate  measurements. 

Along  the  creek  for  nearly  half  a mile  the  dip  is  very  slight, 
as  the  course  is  with  the  strike,  but  beyond  that  the  direction 
is  changed,  and  the  rocks  fall  rapidly  towards  the  north-west. 
Just  below  Avhere  the  axis  crosses  the  stream  the  Washington 
Coal  is  mined  by  Mr.  Johnson,  at  Avhose  bank  it  shoAvs  three 
benches,  eighteen,  eight  and  fourteen  inches  respective!}^,  AAffile 
at  another  opening  in  the  Aucinity  the  Little  Washington  is  two 
feet  thick  and  tAvelve  feet  beloAv  the  upper  coal.  On  it  rest 
three  feet  of  black  shale.  At  a short  distance  above  these  open- 
ings the  coal  and  Limestone  II  pass  under  the  creek.  The  lit- 
tle Limestone  representing  III  first  shoAVS  in  a run  coming  in 
by  the  school  house,  and  continues  in  sight  for  nearly  one- 
fourth  of  a mile.  JVhere  it  passes  under  the  creek  the  folloAV- 


ing  section  was  obtained; 

1.  Limestone  Vl Fragments. 

2.  Shaly  sandstones 80 

3.  Shale 15 

4.  Limestone  IV 12' 

o.  Shale 18 

6.  Calcareous  sandstone 2' 

7.  Concretionary  sandstone 7' 

8.  Claj"  shale 8' 

9 Limestone  III 10" 


The  iSIiddle  "Washington  Limestone  is  very  ferruginous,  and 
apparently  concretionary.  It  AA^eathers  bright  yelloAV  to  the 
depth  of  seA^eral  inches,  and  the  Aveathered  portion  scales  off 
in  concentric  layers.  From  this  jioint  the  creek  floAvs  south 
soutliAvest,  and  the  strata  rise  slightly  about  as  fast  as  the  bed 
of  tlie  stream,  so  that  at  Lindly’s  Mills  Limestone  III  is  in  the 
creek  and  IV  is  in  the  bluff.  The  direction  of  the  road  is  here 
•changed  to  north-west,  and  the  rocks  again  fall.  At  one-fourth 
of  a mile  above  Lindly’s  Mills,  Limestone  lY  is  well  exposed 
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and  slioivs  a tliickness  of  fifteen  feet.  It  is  dull,  fiesli-colored 
on  fresh  surface,  hut  is  ferruginous  and  weathers  rusty  yellow, 
mixed  with  dark  patches,  which  give  it  an  unmistakable  ap- 
pearance. Toward  the  base  this  stratum  becomes  less  ferrugin- 
ous and  somewhat  hrecciated.  Half  a mile  above  Lindly’s 
Mills  its  base  is  at  the  level  of  the  creek,  and  it  goes  under  al- 
together at  one-third  of  a mile  farther. 

Above  this  there  are  no  good  exposures,  hut  frequent  frag- 
ments show  that  Limestone  YI  is  coming  down  rapidly  to  the 
stream,  and  at  the  mouth  of  Short  creek,  one  mile  below  Pros- 
jierity,  it  is  level  with  the  bridge.  The  upper  layers  are  in  the 
creek  at  the  grist  mill  near  the  village,  and  at  thirty  feet  above 
it  in  the  hill  is  Limestone  VII,  the  interval  being  filled  with 
shaly  sandstone. 

At  Ih’osperity  a shaft  was  sunk  for  the  Pittsbiirr/,  the  impres- 
sion being  that  that  bed  is  only  three  hundred  feet  below  the 
surface  at  that  place.  This  impression  was  due,  probahlj’, 
to  the  fact  that  in  a boring  a mass  of  coal  was  reported  as 
occurring  at  that  de{,)th.  The  shaft  was  begun  at  thirty  feet 
above  Limestone  VI,  and  was  continued  to  a distance  of  two 
hundred  and  tliirteen  feet  from  the  surface  and  stopped  in  the 
Wayne.sburg  “L”  forty  feet  below  the  Wasldiigton  Coal.  The 
latter  bed  was  found  barely  two  feet  thick,  and  of  by  no  means 
good  quality.  From  the  bottom  of  the  shaft  to  the  Waynes- 
hurg  or  Pivhook  Coal  is  probably  little  more  than  ninety  feet, 
and  to  the  Pittsburg  it  is  about  four  hundred  and  ten  feet. 

Just  above  Prosperity  Limestone  VI  comes  up  from  the  creek, 
and  thence  it  rises  north-westwardly,  heiog  sixty-five  feet  above 
the  stream  at  the  mouth  of  Craft’s  run.  Xear  iMr.  John  Dayk 
residence  Limestone  IV  is  seen  in  the  road,  its  upper  portion 
being  six  feet  thielv  and  very  ferruginous,  while  the  lower  part 
is  tour  feet  thick  and  much  less  ferruginous.  The  two  portions 
are  separated  by  five  feet  of  shale.  On  Craft’s  run,  at  some- 
what more  than  a mile  from  its  mouth.  Limestone  VI  is  one 
hundred  teet  above  the  stream,  and  half  a inile  farther  down, 
near  Mr.  W.  E.  Craft’s  residence,  Limestone  IV  is  in  the  road. 
Limestone  VI  is  seen  for  the  last  time  on  this  run  near  School 
House  Xo.  9. 

Short  creek , enters  Ten-Mile  at  one  mile  below  Prosperity. 
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At  its  moutli  the  upper  layers  of  Limestone  YI  are  nearly 
level  with  the  floor  of  the  bridge,  and  they  continue  in  sig'ht 
■for  nearly  half  a mile.  Limestone  YII  ? is  exposed  at  the  first 
cross-road,  where  it  is  nearly  three  feet  thick.  The  westerly 
dip  continues  until  within  half  a mile  of  Sparta,  when  it  is 
reversed  and  the  Upper  AYashington  Limestone  is  again 
brought  up,  beiiag  exposed  at  both  ends  of  that  village.  There 
the  road  turns  south,  and  the  dip  being  in  that  direction  the 
limestone  soon  goes  under.  Back  of  Sparta  in  the  hills  a fine 
sandstone  stands  out  in  bluffs,  at  about  one  hundred  and  eighty 
feet  above  Limestone  YI,  and  having  at  forty  feet  below  it 
fragments  of  a blue  limestone.  About  three-quarters  of  a mile 
above  Sparta  the  road  forks,  one  fork  leading  to  YAyhesburg 
and  the  other  into  East  Finley  township.  At  this  fork  in  the 
road  the  massive  sandstone  is  but  eighty  feet  above  the  creek, 
the  direction  of  the  road  from  the  village  being  south.  Turn- 
ing  westward  here  one  soon  sees  Limestone  X,  and  above  it 
the  Nineveh  Coal.  The  sandstone  then  is  the  one  seen  on 
Bates’  Fork,  above  ITopkin’s  Mill,  and  on  Brown’s  Fork,  above 
Sargent’s  Mill,  in  Morris  township,  of  Greene  county.  Be- 
tween the  village  and  this  fork  in  the  road  much  chert  was 
found,  but  its  horizon  could  not  be  ascertained. 

From  this  place  to  the  township  line  exposures  are  utterly 
wanting.  At  the  township  line  near  Mr.  Samuel  Day’s  resi- 
dence the  road  is  two  hundred  feet  above  Limestone  X where 
last  seen. 

2-3.  East  Fixley  Township  in’ALashington  County. 

This  lies  directly  west  from  Alorris,  and  is  drained  b}"  Hunt- 
er’s Fork  of  South  AYheeling  creek  and  its  tributaries.  The 
highest  rocks  of  AAAshington  county  occur  here,  but  the  expo- 
sures of  the  upper  strata  are  for  the  most  part  fragmentary  and 
by  no  means  always  satisfactory.  Though  detailed  sections 
are  rarely  found,  yet  one  finds  comparatively  little  difiiculty  in 
determining  his  position  if  in  the  vicinity  of  streams,  since 
some  of  the  ■well-marked  limestones  are  almost  constantly  in 
sight.  On  nearly  eveiy  stream  Limestone  A^I  is  traceable  for 
long  distances.  The  section  extends  upwards  from  Limestone 
III  to  two  hundred  and  forty  feet  above  Limestone  A^I. 
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From  the  summit  ot  the  head  of  limiter’s  Fork  to  the  base 
of  tile  hill  at  the  first  fork  in  the  road  tlie  following  succession 


is  seen : 

1.  Concealed. 

■ 2.  Shale  and  sandstone 70' 

3.  L/imestone  X seen 1' 

4.  Concealed 70 

5.  Sandstone 15' 


Limestone  X is  blue  and  brittle,  and  at  fifteen  feet  above  it 
is  the  blossom  of  the  Nineveh  Coal.  This  is  in  debris,  and 
probably  belongs  somewhat  higher.  For  nearly  half  a mile 
below  this  there  are  no  exposures,  hut  where  the  road  crosses  a 
run  near  Dr.  Simpson’s  house  Limestone  YI  is  in  the  road, 
eight  feet  of  it  being  exposed.  The  interval  by  barometer  be- 
tween this  and  Xo.  5 of  the  section  is  forty  feet,  but  as  the 
rocks  are  rising  toward  the  west  it  is  more  likely  to  be  sixty 
feet,  thus  making  the  total  interval  between  the  two  lime- 
stones not  far  from  one  hundred  and  fifty  feet.  Many  years 
ago  a coal,  eighteen  inches  thick  and  fifty  feet  above  Limestone 
YI,  was  worked  on  Dr.  Simpson’s  property,  which  is  said  to 
have  been  of  very  good  quality.  Its  position  could  not  be  de- 
termined accurately,  as  the  outcrop  is  not  to  be  seen. 

Delow  this  the  stream  turns  southward,  and  the  rocks  show 
no  dip.  One  mile  below  Dr.  Simpson’s  house  Limestone  YI  is 
fifty  feet  above  the  road,  and  the  hill  side  is  covered  ivith  the 
white  weathered  fragments.  Below  it  are  sandy  shales,  which 
are  occasionally  compacted  into  sandstone.  The  overlying 
rocks  are  concealed  here,  hyt  at  a short  distance  farther  on,  at 
the  second  fork  in  the  road  below  Dr.  Simpson’s,  there  is  a 
very  massive  sandstone  at  fifty  feet  higher.  It  stands  out  in 
clifis  and  resembles  that  seen  above  Limestone  IX  on  Gray’s 
Fork  of  Ten-Mile  in  Greene  county.  This  massive  character 
is  purely  local,  having  been  observed  nowhere  else  on  this 
creek. 

At  a little  way  farther  down  the  stream,  and  at  seventy  feet 
below  Limestone  YI,  Limestone  lY  is  exposed,  much  degraded. 
It  consists  of 

1.  Limestone 4"  - 

2.  Shale 3'  0" 
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3.  Limestone 5'' 

4.  Shale 3" 

5.  Limestone.. 1'  6" 


The  upper  layers  are  blue  and  somewhat  slaty,  but  the  base 
is  compact  and  ferruginous,  llelow  it  are  sandy  shales,  \vhich 
remain  in  sight  to  Hunt’s  IMill,  where,  at  thirty-live  feet  below 
the  last.  Limestone  III  is  seen,  three  or  four  feet  above  the  dam. 
This  rock  is  blue  on  the  fresh  surface,  but  for  the  most  part  is 
ferruginous,  and  wmathers  to  a bright  yellow.  It  continues 
above  the  creek  to  the  township  line,  showing  a slight  rise  in 
the  direction  of  the  stream.  The  Washington  axis  evidently 
crosses  Hunter's  Hork  not  far  from  the  western  boundary  of 
this  township. 

On  Gordy’s  Fork  Limestone  YI  is  exposed  at  the  forks  of  the 
road,  by  Mr.  Earnest’s  residence,  near  the  line  of  Morris  town- 
ship. The  stream  flow^s  almost  south-west,  so  that  the  lime- 
stone is  in  sight  all  the  way  into  "West  Finley,  its  line  being 
often  marked  by  the  peculiar  white  fragments  The  altitude 
above  the  stream  is  from  twenty  to  ninety  feet,  increasing  with 
the  descent  of  the  creek.  On  Robinson’s  Fork  the  same  lime- 
stone occurs  at  the  township  line,  two  miles  above  the  village 
of  Good  Intent,  and  is  in  sight  to  the  old  saw  mill  on  that 
stream,  Avhere  it  goes  under.  About  one-fourth  of  a mile 
farther  up,  a limestone,  probably  YII,  is  seen  twenty-five  feet 
higher,  with  a little  coal  six  feet  above  it.  From  this  point, 
wdiich  is  very  near  the  head  of  the  stream,  the  road  rises  rap- 
idly to  the  ridge,  Avhere  at  the  cross  roads  and  tAvo  hundred 
and  thirty  feet  above  the  Upper  "Washington  Limestone  there 
is  a limestone  eight  feet  thick  in  several  thin  layers. 

Turning  off  here  and  taking  the  road  leading  by  the  steam 
saAA'-niill  to  Ideasant  Grove,  a limestone  four  feet  thick  is  seen 
at  the  first  fork  in  the  road.  BeloAv  this  the  exposures  are  in- 
complete, but  give  some  information  respecting  the  succession 
of  the  limestones  as  folloAvs  : 


1.  Limestone 8' 

2.  Ked  shale 50' 

3.  Limestone 4' 

4.  Concealed 70' 

0.  Limestone Fragments. 

6.  Concealed 80' 

7.  Coed Blossom. 
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8.  Limestone  YII  ?.. . 

9.  Sandy  shale 

10.  Limestone  VI  seen 

11.  Concealed 


Fragments. 

30' 

3' 

18' 


Tkis  brins^s  the  section  down  to  the  fork  in  tbe  road  below 
the  saw-mill.  Xo.  1 is  tbe  limestone  referred  to  as  two  bnndred 
and  thirty  feet  above  YI.  In  this  it  is  two  hundred  and  forty 
feet.  The  exposure  of  it  is  imperfect,  onlj'  such  as  may  be  seen  in 
a road  cutting  made  many  years  ago.  Tlie  rock  is  dark  and  very 
coarse.  At  the  base  of  Xo.  2 there  are  dark  shales  resting  on 
Xo.  3,  which  is  a hard,  flinty  limestone,  dark  on  the  fresh  sur- 
face but  weathering  dull  yellowish  white.  Xothing  could  be 
ascertained  respecting  the  coarse  fragmentary  Limestone  Xo. 
5,  but  it  probably  belongs  higher  up  than  the  level  at  which 
the  fragments  were  found,  and  may  represent  Limestone  X, 
which  if  present  should  be  somewhere  in  the  interval  four  to 
six. 

At  the  first  fork  below  the  saw-mill,  the  right  hand  fork 
leads  to  Pleasant  Grove.  On  this,  near  the  blacksmith’s  shop, 
and  one  hundred  and  eighty  feet  above  YI  there  is  a light 
blue  limestone,  but  no  exposures  occur  for  sixty  feet  above  or 
for  one  hundred  feet  below  it.  Eather  more  than  half  a mile 
beyond,  at  Pleasant  Grove,  Xo.  3 of  the  section  has  been  ex- 
posed in  a cut,  and  is  a coarse,  yellowish  white  limestone, 
about  five  feet  thick.  On  the  first  road  leading  northward  be- 
yond Pleasant  Grove  and  barely  one-fourth  of  a mile  beyond 
the  last  observation,  a line  of  limestone  fragments  is  seen  at 
one  hundred  and  twenty  feet  below  the  yellow  limestone  and 
at  sixty  feet  lower  YI  is  exposed.  This  road  leads  to  the 
waters  of  Buftiilo  creek.  At  the  fork  near  Yr.  M'Clelland's 
house  the  following  section  is  shown  ; 

1.  Limestone  VI 12' 

2.  Sandy  shale 28' 

3.  JoUeytown  Coalbed 1 

4.  Impure  limestone 1'  2 ' 

5.  Sandstone 25' 

6.  Limestone  IV 3' 

7.  Sandstone  to  run 9' 

At  the  steam  saw-mill  Xo.  6 is  in  the  banks  of  the  creek. 
It  evidently  becomes  much  thicker  northward,  and  is  traceable 
along  the  road  quite  to  the  line  of  Butfalo  township. 
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24.  West  Finley  Toivnship  in  ^Washington  County. 


Tills  adjoins  East  Finley  on  tlie  Auest.  Tlie  section  extends 
npY'ards  trora  the  Wayneshurg  Coal  to  the  top  of  the  series  as 
exposed  in  AYashington  county. 

On  Hunter’s  Fork,  Limestone  III  is  almost  constantly  in 
siglit  from  the  line  to  the  mouth  of  Ou^ens’  run.  At  the 
mouth  of  Templeton’s  run  it  is  only  a few  feet  above  the 
stream,  and  the  FTiiper  AYa'shington  is  exposed  at  AYallace’s 
Alill,  on  the  same  stream,  with  a thin  coal  sixty  feet  above  it. 
On  the  road  leading  from  the  mo«.th  of  Owens’  run  to  AA^est 
Finley  village,  the  following  section  was  obtained. 


1.  Concealed 

2.  Limestone 

3 Mostly  sandstone 

4.  Limestone 

5.  Coal 

6.  Shaly  sandstone 

7.  Limestone  VI  seen 

S.  Shale  and  shaly  sandstone 

9.  Dark  limestone 

10.  Shale 

11.  Limestone  IV 

12.  Shale 

13.  Ferruginous  limestone 

14.  Sandstone 

15.  Limestone 

16.  Sandstone 

17.  Limestone  III 

IS.  Sandy  shale  to  creek. 


ISO' 

Fragments. 

70' 

3' 

Blossom. 

45' 

5' 

50' 

4" 

20' 

Fragments. 

10' 

C" 

12' 

1' 

17' 

4' 

0' 


Thus  making  the  interval  between  III  and  A^I  only  about  one 
liuiidred  and  ten  feet,  while  in  Franklin  township,  of  Greene 
county,  the  same  interval  is  two  hundred  and  twenty  feet. 
From  this  point  the  course  of  the  stream  is  irregular,  but  the 
general  direction  is  south-west,  so  that  the  dip  is  practically 
nothing.  The  creek  falls  rapidly  and  brings  the  lower  rocks 
up,  so  that  at  Clouse’s  Mill,  barely  two -thirds  of  a mile  south- 
west from  the  mouth  of  Owen’s  Run,  the  Washington  Coal  is 
exposed  thirty-five  feet  below  Limestone  III,  and  only  six 
inches  thick  with  much  black  shale  resting  upon  it.  At  one- 
third  of  a mile  below  the  mill  the  general  course  of  the  creek 
Iiaving  been  south  the  following  exposure  was  seen  : 

1.  Washington  Coal  Bed. 


2.  Concealed 10' 

2.  Drab  shale 3' 
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4.  Little  WaHhivgton  Coal  Bed 1' 

5.  Laminated  sandstone 8' 

6.  Limestone  I,  “b” 8' 

7.  Red  shale 10' 

8.  Sandstone 15' 

9.  Shale,  -with  iron  ore 5' 

10.  Dark  shale,  (Waynesburg  “b”  ?) .3' 

11.  Limestone  and  shale 3' 

• 12.  Shale  to  creek 4' 


At  a short  distance  below  this  the  Wajneshurg  sandstone  is 
first  shown.  The  upper  portion  for  fifteen  feet  is  compact,  but 
below  that  the  rock  is  little  more  than  sandy  shale.  At  proba- 
bly a mile  and  a half  due  west  south-west  from  Clouse’s  Mill 
the  first  openings  in  the  VTayneshurg  Coal  are  found,  hut  they 
are  imperfectly  drained,  and  cannot  be  measured.  At  M'Car- 
rihan’s  Bank,  a little  way  farther  down,  the  bed  has  this 


structure : 

1.  Shale,  seen 4 0" 

2.  Coal ^ 1'  5 " 

3.  Clay 1'  10  " 

4.  Coal 1'  o'' 

5.  Clay O'  3" 

6.  Coal 1'  7" 


The  roof  shale  is  cpiite  variable,  for  at  one  place  in  the  entiy, 
wdiere  it  has  fallen,  the  sandstone  is  exposed  and  the  shale 
which  is  merely  a badly  slickensided  clay  is  hut  one  foot  thick. 
The  parting,  2s  o.  3,  varies  from  ten  inches  to  two  feet,  but  rarely 
exceeds  twelve  inches.  The  coal  is  slaty  and  sulphurous,  and 
is  regarded  as  so  much  inferior  to  the  Piltsbiirg,  that  farmers 
living  in  the  interior  of  the  township,  choose  to  haul  the  latter 
or  'SVheellng  Coal  as  it  is  termed  here,  from  the  Ilempfield  rail- 
road, in  preference  to  using  the  Wayneshurg^  which  is  more 
easily  obtained.  The  AVayneshurg  limestone  at  twenty  feet 
below  the  coal,  is  exposed  in  the  creek  near  this  opening.  The 
rocks  are  dipping  north-west  here,  but  the  rate  is  barely  equal 
to  the  fall  of  the  stream,  so  that  the  limestone  is  in  sight  to 
the  mouth  of  Robinson’s  fork,  and  at  the  State  line  the  coal  is 
still  fifteen  feet  above  the  creek.  On  Robinson's  run,  the  coal 
disappears  Avithin  less  than  half  a mile.  At  the  mouth  of 
Croup’s  run,  Avhich  enters  the  creek  just  heloAA’  Robinson’s  fork, 
the  coal  is  mined  by  Alessrs.  Ally  & Sickel,  whose  openings 
give  the  following; 

O O 
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1. 

Coal 

6 " 

1'  4" 

2. 

Clav 

1' 

2 " 

1'  5" 

3. 

Coal 

0' 

4 " 

0'  5" 

4. 

Clav 

11" 

0'  2" 

5. 

Coal 

1 " 

2'  1" 

6. 

Clav. . ; 

1 " 

Not  seen. 

7. 

Coal 

3 " 

Not  seen. 

The  coal  does  not  ditfer  in  riuality  from  that  obtained  at  M’- 
Carrihan’s. 

On  Croup’s  run  from  its  mouth  to  school-house  10,  a distance 
of  three-fourths  of  a mile,  the  section  is ; — 


1.  Ijiniestone G' 

2.  Shale  and  sandstone ' 40' 

3.  Limestone Fragments. 

4.  Shale 10' 

5.  Limestone 6' 

G.  Shale  and  sandstone '50' 

7.  Limestone  X Fragments. 

8.  Concealed 140' 

9.  Limestone 2' 

10.  Concealed. 100' 

11.  Limestone 5' 

12.  Concealed 110' 

13.  Sandstone. 60' 

14.  Wayneaburg  Coal  Bed 5'  6" 


Thoug-h  extremely  imperfect,  this  section  is  of  interest,  as  it 
shows  the  full  extent  of  the  Upper  Barren  Series  as  exposed  in 
'Washington  county.  Xos.  1 and  5,  are  tlie  same  with  the  lime- 
stones seen  on  top  of  the  ridge  at  the  head  of  Bohinson’s  fork, 
in  East  Finley.  Uo.  7,  is  found  in  place  in  the  section,  but  its 
thickness  cannot  Ije  determined.  It  is  no  doubt  Limestone  X, 
and  the  same  with  the  fragmentary  limestone  seen  near  the 
steam  saw-mill  in  East  Einley,  both  having  a dingy  surface, 
hut  when  freshly  broken  showing  a mottled  surface.  Limestone 
'\"I  is  somewhere  near  the  liase  of  Xo.  8,  and  Xo.  11  is  evidently 
Limestone  II,  the  Lower  Washington  limestone. 

On  the  rido-e  dividing  the  waters  of  Bohinson’s  fork  from 
those  of  Middle  AVheeling  creek,  the  to})  limestone  of  the  sec- 
tion is  frepuently  seen.  It  shows  in  the  road  near  the  head  of 
Croup’s  run,  at  IMr.  A.  J).  Hunt’s;  about  a mile  further  on  near 
Mr.  AC.  Al’AVliorter’s  residence;  again  at  Air.  S.  I’owers,  near 
Air.  1).  llornmeger’s,  a mile  north-east  from  school-house  Xo.  2, 
and  near  Airs.  Frazier’s  house,  at  the  head  of  Aliddle  ACheeling 
creek.  Freshly  fractured,  it  is  very  dark  hut  the  weathered 
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surface  is  dull  blue  and  very  rongdi.  Many  of  tlie  farmers  living 
on  this  ridge  have  burned  it  and  found  that  it  yields  a good 
lime. 

Eeturning  to  the  main  creek,  we  find  the  ^Yayneshurg  Coal 
mined  at  the  mouth  of  Eohinson’s  Fork,  and  passing  under 
that  stream  at  half  a mile  from  the  creek.  The  bed  of  the 
stream  rises  very  rapidly,  so  that,  at  a mile  from  its  mouth, 
the  horizon  of  the  Wcvjneshurg ‘■'■h'’’ reached,  and  at  a little 
distance  beyond,  the  Washington  Coal  is  seen  with  its  under- 
lying shale  and  one  foot  thick.  This  remains  in  sight  to 
M’Keag’s  Mill,  above  which  it  goes  under  the  creek,  having 
risen  one  hundred  feet  from  its  mouth.  Above  the  mill,  for 
two-thirds  of  a mile,  only  sandstones  are  exposed,  and  at  the 
forks  of  the  creek  the  Washington  Coal  is  eighty  feet  under. 
One-fourth  of  a mile  farther  up,  the  IMiddle  Washington  lime- 
stone is  exposed  in  the  road,  and  at  the  fork  leading  to  Wind 
Gap  the  following  section  is  shown : 


1.  Limestone  YII  (?) 2'  &' 

2.  Sandstone 20'  0" 

3.  Limestone  VI Fragments. 

4.  Shale,  dark  at  base 30'  0 ' 

5.  Concealed 12'  O'' 

6.  Red  sliale  to  creek  road 15'  0" 


Between  this  point  and  the  saw-mill,  IS^o.  1 and  the  dark 
shale  at  the  base  of  Ao.  4 are  frequently  seen.  The  dip  con- 
tinues northward  to  the  mill,  but  there  it  is  reversed,  and  at 
barely  half  a mile  above,  the  Upper  AVashington  limestone  is 
twenty  feet  higher  than  the  one  over  it  is  at  one-quarter  of  a 
mile  below  the  mill.  Here  in  a drain  the  exjiosure  is  : 


1.  Limestone 2'  6" 

2.  Sandy  sliale 30  0 " 

3.  Concealed 20'  O'' 

4.  Sandy  shale 25'  0 " 

5.  Limestone 2'  6" 

6.  Flaggy  sandstone 20'  0" 

7.  Limestone  VI S'  O' 

8.  Shale  and  sandstone 20'  0" 

9.  Jolleytown  Coal  Bed. 

10.  Concealed 15'  0 ' 

11.  Dark  limestone Fragments. 

12.  Sandstone 30'  0 " 

13.  Limestone  IV 3'  0" 


ISTo.  13  is  reached  in  the  creek  just  below  the  residence  of  Mr. 
J..  Chase,  and  is  Limestone  IV,  or  the  Middle  AVashington. 
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The  rocks  are  rising  very  fast  here,  so  that  at  Mr.  B.  Chase’s- 
honse  the  lower  limestone  is  in  the  road,  and  at  the  forks 
above  that  house  Limestone  VI  is  in  the  bluff.  Another  lime- 
stone is  seen  twenty-five  feet  higher,  on  which  is  a very  hand- 
somely ripple-mai’ked  flaggy  sand  ston  e.  At  the  watering  trough 
there  is  a thin  limestone  resting  on  calcareous  sandstone  and 
thirty  feet  below  VI. 

Hear  Mr.  J.  Patterson’s  residence,  on  the  road  turning  north 
here,  a section  was  obtained  which  Alls  some  of  the  gaps  in 


those  previously  given,  thus : 

1.  Liimestone 6' 

2.  Concealed — 85' 

3.  Limestone 5' 

4.  Shale  and  sandstone 40' 

0.  Coal .' 1'  6" 

6.  Shale 5' 

7. . Limestone  VII  ? 2' 

8.  Sandstone  and  shale 20' 

9.  Limestone  VI 10' 

10.  Concealed 30' 

11.  Limestone 2' 

12.  Concealed  to  run 5' 


Vo.  1 is  the  same  with  Vo.  7 of  the  Croup’s  Pun  section.. 
The  Coal  Vo.  5 is  cpiite  persistent,  and  seems  to  be  of  good 
quality. 

From  Mr.  Chase’s  house  the  direction  of  the  road  is  north- 
east, and  the  rocks  approach  the  creek  so  that  at  Good  Intent 
Limestone  IV  is  under  the  stream,  and  only  Vos.  9 and  11  are  • 
exposed,  the  latter  being  on  both  sides  of  the  creek.  The  dip 
is  very  sharp  towards  the  south-east.  At  the  first  fork  in  the 
road  above  Good  Intent  Limestone  VI  is  in  the  road,  and  twenty 
feet  higher  is  the  next  limestone,  with  the  coal  at  six  or  eight 
feet  above  it.  From  this  point  to  the  township  line  these  roclvs 
are  constantly  in  sight,  and  at  the  line  Limestone  VI  is  flfteeii 
feet  higher  than  at  the  fork  just  referred  to. 

Descending  from  the  dividing  ridge  to  Middle  Wheeling- 
creek,  the  following  section  was  obtained  on  the  road  crossing 
a little  west  from  school-house  Vo.  4,  and  leading  to  Mr.  T. 
Frazier’s  house  on  the  creek ; — 


1.  Limestone Fragments. 

2.  Concealed ’50' 

3.  Limestone Fragments. 


•/ 
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4.  Concealed 60' 

5.  Limestone *. 6' 

6.  Concealed. 145' 

7.  Limestone  A'l Fragments. 

8.  Concealed 30' 

9.  Limestone,  seen 2' 


Here  Xo.  5 is  the  same  as  Xo.  5 of  the  Croup’s  run  section, 
and  the  second  limestone  of  that  obtained  in  East  Finley,  on 
the  Pleasant  Grove  road.  Xo.  3,  is  evidently  the  top  limestone 
of  those  sec+ions  and  the  fragmentary  rock  Xo.  1,  is  the  highest 
stratum  of  the  series  exposed  in  the  count}’.  Xear  the  lYest 
Virginia  line,  Limestone  VI  is  seen,  and  the  interval  between 
it  and  the  Washington  Coal  seems  to  be  not  far  from  one  hun- 
dred and  sixty  feet.  The  coal  is  only  eighteen  inches  thick, 
and  rests  directly  upon  thirty  feet  of  limestone  and  calcareous 
shale. 

2.5.  East  Pike  Pun  Township,  "Washington  County. 

This  township  is  on  the  river  border  of  the  county  and  lies 
north  from  East  Pethlehem.  It  is  crossed  by  Pike  run  and  its 
section  extends  upwards  from  the  Pittsburg  to  one  hundred  and 
fifty  feet  above  the  Washington  Coal. 

On  the  lull  known  as  Krepp’s  knob,  one  of  the  highest  in 
the  district,  and  almost  direct!  v west  from  AVest  Brownsville, 
a section  Avas  obtained,  Avhich  though  imperfect,  gives  a gen- 
eral idea  of  the  series  as  found  in  this  township.  It  is  : — 


1.  Sandstone 40' 

2.  Limestone. Fragments. 

3.  Concealed 100' 

4.  Washington  Coal  bed Blossom. 

5.  Concealed 130' 

G.  '\Va3mesbnrg  sandstone 30' 

7.  Wa.ynesburg  Coal  bed 3'  6'' 

8.  Shale  and  sandstone 45' 

9.  Bituminous  shale 1'  6" 

10.  Limestone 10' 

11.  Shah’ sandstone 40' 

12.  Uniontown  Coal  bed 3' 

13.  Limestone 8' 

14.  Concealed 70' 

15.  Limestone 50’ 

16.  Seivickley  Coal  bed Blossom. 

17.  ShaU'  sandstone 35' 

18.  Limestone ' 25' 

19.  Concealed  to  river 65' 


202  K.  REPORT  OF  PROGRESS.  STEVENSOK,  1875. 

iSTo.  2 is  not  well  exposed,  but  the  profusion  of  fragments 
marks  its  position  and  show  that  it  is  not  less  than  five  or  six 
feet  thick.  It  is  limestone  IV,  the  Middle  Washington.  The 
blossom  of  the  ^Yash^ngton  Coal  is  large,  but  there  is  no  oppor- 
tunity to  determine  its  thickness  accurately.  At  an  opening 
made  many  years  ago  by  Mr.  Krepp,  but  long  deserted,  the 
^Vaynesburg  Coal  was  found  to  be  three  feet  six  inches  thick 
and  double.  The  Uniontoxon  seems  to  be  a very  fair  coal,  but 
no  openings  have  been  made  to  deteianine  its  quality.  The 
Pittsburg  is  at  the  base  of  the  section,  being  exposed  at  low  water,  ^ 
and  is  mined  b}^  Mr.  J.  S._  Pringle,  at  West  Brownsville,  by 
means  of  a shaft  forty  feet  deep.  The  opening  was  not  mea- 
sured, but  Air.  Pringle  gives  the  following  as  its  section : — 

Coal^  4 incljcs ; shale,  6 inches ; coal,  9 feet ; total,  9 feet  10 
inches. 

He  states  tliat  the  lower  division  is  a solid  mass  of  coal  and 
that  the  partings  are  not  persistent. 

At  the  head  of  Lilly’s  run,  which  enters  the  river  a mile  be- 
low AVest  Brownsville,  the  aynesburg  Coal  is  mined  by  Air. 
Lilly,  at  whose  opening  the  structure  is  : — 

Coal,  10  inches;  clay,  3 inches;  coal,  2 feet  G inches;  total, 

3 feet  7 inches. 

Tlie  coal  does  not  differ  from  the  Wayuesburg  elsewhere,  be- 
ing slaty  and  sulphurous.  At  one  hundred  and  ten  feet  higher 
the  smut  of  a coal  is  seen  which  may  be  that  of  the  Waxynes- 
hxirg  “5.”  For  two  and  a half  miles  below  Brownsville  the 
Pittshxirg  is  not  exposed  on  the  AVashington  county  side  of  the 
river,  being  buried  under  the  bottoms,  and  for  the  same  dis- 
tance exposures  of  the  upper  rocks  are  very  unsatisfactory,  but 
below  that  the  following  section  is  exposed  in  the  river  hills : 


1.  Wuyneshurg  “a”  Coal  Bed Blossom. 

2.  Sandstone 75' 

3.  M%yneshurg  Coal  Bed 4'  4'' 

4.  Concealed 160' 

5.  Limestone 65' 

6.  Sewickley  Coal  Bed Blossom. 

7.  Sandstone , 35' 

8.  Limestone 20' 

9.  Shale  and  sandstone 80' 


10.  Bittsburg  Coal  Bed  in  river. 

The  Pittsburg  in  mined  by  Air.  J.  Imlay,  about  a mile  above 
California,  and  by  J.  S.  Heel  and  J.  Peed  & Co.-,  at  Greenfield. 
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At  these  banks  the  bed  varies  as  follows : 

Coni,  6 inches  to  1 foot ; clay,  10  inches  ; coal,  G feet  6 inches 
to  7 feet  9 inches. 

At  all  of  these  the  partings  occur  in  the  lower  division  at 
about  two  feet  six  inches  from  the  bottom,  and  are  separated 
by  tAYO  to  four  inches  of  coal.  This  is  the  bearing-in  bench  of 
the  miner.  After  it  is  removed  the  coal  above  and  beloAV  is 
easily  brought  out  by  Avedges,  and  blasting  is  seldom  neces- 
sary. For  al)Out  fifteen  inches  beloAV  the  jjartings,  the  coal 
is  very  good,  but  the  bottom  is  so  slaty  and  sulphurous  that  it 
is  alAvays  left  in  the  mine.  At  Mr.  Feed's  opening  the  Pitts- 
hurg  is  forty-five  feet  above  the  river.  One-fourth  of  a mile 
below  Greenfield  the  inteiwal  betAveen  tlie  Uniontoicn  and  Fifts- 
burj  is  finely  exposed,  the  section  being  as  folloAvs  ; 


1.  Union  town  Coal  Bed. ... 

2.  Limestone 

3.  Shale  and  sandstone 

4.  Limestone  and  shale 

5.  Shaly  sandstone 

fi.  Limestone 

7.  Sandstone  and  shale 

8.  Pittsburg  Coal  Bed ...... 

9.  Concealed  to  river 


12' 

28 

88 

32 

3ii’ 

85' 

S' 

48' 


In  this  section  neither  the  Redstone  nor  the  Sewickley  is  seen. 
170.  6 is  locally  knoAvn  as  the  “ Soda-stone,”  and  is  said  to  haA-e 
been  used  at  I’ittsburg  many  years  ago  in  the  manufacture  of 
soda  ash.  One  of  its  layers  is  especially  pure,  and  is  employed 
as  a flux  in  the  manufacture  of  glass  at  Belvernon.  Other  lay- 
ers are  used  in  iron  smelting.  Xo.  I contains  A^ery  little  shale, 
and  is  almost  AA^holly  limestone. 

Half  a mile  heloAV  Greenfield  the  Pittsburg  Coal  is  mined  by 
IMessrs.  Leadbeater  and  Co.,  who  have  the  loAA^er  diA^ision,  seA’en 
feet  thick,  and  separated  from  the  roof  by  ten  inches  of  clay. 
The  roof  is  in  four  benches,  in  all  one  foot  ten  inches  thick, 
separated  by  thin  partings  of  clay,  each  about  two  inches.  At 
these  Avorks  the  section  between  the  Pittsburg  and  Uniontoivn  is 
again  exposed.  The  C7/u'o?iOzt’n  is  three  feet ; the  tAA’O  portions 
of  the  great  limestone  are  respectively  ten  and  eighty-fiA^e  feet, 
the  loAver  containing,  as  in  the  other  sections,  very  little  shale  ; 
the  Sewickley  is  absent,  hut  at  one  hundred  feet  beloAV  it  and 
tAventy-fiA'e  feet  ahoA^e  the  Pittsburg,  the  Redstone  is  found  repre- 
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sented.  by  one  foot  of  bituminous  shale.  At  the  Dexter  Coal 
Works,  one  mile  beloTv  Greenfield,  the  Fittsbiirg  Coal  is  sixty- 
five  feet  above  the  river,  and  has  the  same  structure  as  at  Lead- 
beater’s  "Works. 

On  Pike  Pun  the  Pittsburg  is  in  sight  up  to  the  township 
line,  rising  westward  about  as  rapidly  as  the  run  does,  and  the 
openings  are  quite  numerous.  On  a road  leaving  the  run  at 
one-third  of  a mile  from  the  river  the  Seioickley  is  seen,  and  the 
horizon  of  the  Wayneshurg  is  i-eached  on  this  road  at  half  a mile 
north  from  the  National  pike. 

Gorby’s  run  enters  Pike  run  at  the  village  of  Granville.  On 
this  stream  the  coal  is  in  sight  almost  to  the  head,  and  rises 
from  the  river  to  where  it  disappears,  nearly  three  hundred 
feet,  the  distance  being  hardly  two  miles.  The  openings  are 
quite  numerous  on  the  west  fork,  and  the  coal  goes  under  just 
above  Mr.  West’s  bank.  On  a branch  of  this  fork  the  Seioickley 
Coal  is  found  at  Mr.  M.  Smith’s  place,  where  it  is  three  feet  six 
inches  thick,  and  is  separated  from  the  Great  Limestone  by 
four  feet  of  shale.  It  is  mined  by  stripping  for  use  in  burning 
lime,  and  seems  to  be  a very  fair  coal.  It  is  at  two  hundred 
and  twenty  feet  below  the  exposure  of  the  'SVaynesburg^  on  the 
Xottingham  road,  near  the  western  line  of  the  township.  On  the 
eastern  fork  of  Gorby’s  run  the  Pittsburg  Coal  is  mined  by  Mr. 
Duvall,  and  farther  up  by  Mr.  J.  White.  At  the  latter  open- 
ing it  shows : 

Coal^  1 foot ; clay,  1 foot  1 inch ; coal^  6 feet  11  inches. 

The  lower  parting  in  the  main  division  is  two  feet  eight 
inches  from  the  bottom  of  the  bed.  From  Granville  up  Pike 
run  the  coal  is  seen  almost  constantly  at  about  twenty-five  feet 
above  the  stream,  until  near  the  township  line  it  goes  under, 
owing  to  a change  in  the  course  of  the  run.  Pearly  midway 
between  Granville  and  the  line,  Mr.  Jackson  mines  it  quite  ex- 
tensiveljq  and  has  the  coal  as  follows ; 

Coal,  10  inches;  clay,  8 inches;  coal,  7 feet  3 inches. 

The  lower  parting  is  two  feet  six  inches  from  the  base,  and 
the  bottom  coal  for  one  foot  is  worthless.  The  rest  of  the  bed 
is  of  excellent  quality. 
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20.  AVest  Pike  Eux  Township,  AVashington  County. 

This  lies  west  from  East  Pike  Pun  and  north  from  East  Beth- 
lehem. Pike  run  flows  through  it  in  a south  of  east  direction. 
The  section  extends  upwards  from  the  Pittsburg  to  the  Wash- 
ington Coal,  hut  there  are  no  satisfactory  exposure  above  the 
"Waynesburg  sandstone. 

At  the  Eastern  border  of  the  township  the  Pittsburg  Coal  is 
about  twenty-flve  feet  under  the  run,  but,  as  the  stream  turns 
and  floAvs  from  the  north,  the  coal  is  seen  risiug  so  that  at  the 
mouth  of  Gregg’s  run  it  is  worked.  Erom  this  point  the  open- 
ings are  numerous  up  to  Thompson’s  saAv-inill,  where  the  creek 
bed  rises  above  it.  At  the  opening  belonging  to  ^Mr.  A Jef- 
fries, on  Gregg’s  run,  the  coal  is  triple,  shoAving  thus : 

Pittsburg  Coal  bed. 


1.  Coal 0'  2" 

2.  Clay  0'  3" 

3.  Coal 1'  0 " 

4.  Clay 1'  0 " 

5.  Coal ■ 7'  3 ' 


OA^erlying  it  is  shale  eighteen  inches  thick,  Avhich  contains 
many  impressions  of  ncuropteris  and  splienophyllurn.  At  Mr. 
Moffat’s  opening  on  Little  Pike  run,  this  shale  and  the  top 
coal  are  both  absent,  and  there  inteiwenes  betAA^een  the  sand- 
stone and  Eo.  3 of  this  section,  onlj’  five  inches  of  clay  contain- 
ing thin  streaks  of  coal.  At  Mr  S.  AYalker’s  bank  beloAA"  Tay- 
lor’s saAA"-mill,  the  bed  is  again  triple  and  the  sandstone  rests 
directly  on  it.  BetAveen  this  point  and  Thompson’s  mill,  the 
bed  A\'as  measured  at  openings  belonging  to  J.  L.  Taylor,  Geo. 
SidAvell  and  Adam  Shaner,  with  the  folloAving  results  : — ■ 
Pittsburg  Coal  bed. 


1.  Coal 0'  3 ''  0'  2 ' O'  4"  0'  2 " 

2.  Clay 0'  2p'  0'  4"  0'  3"  0 2p' 

3.  Coal 1'  1 " 1'  0"  1'  1'  1'  0 " 

4.  Clay 0'  11  " 1'  0"  1'  2"  0'  11  " 

5.  Coal 6'  10  " 7'  3”  7'  2"  6'  10  ” 


In  these  the  sandstone  comes  doAvn  upon  the  coal  Avithout 
any  inteiwening  shale,  but  is  Avell  exposed  only  at  INIr.  Shaner’s 
opening,  where  it  is  forty  feet  thick.  Immediately  beloAA"  the 
Coal  are  shales  containing  iron  ore  in  small  quantit}’,  and  at  fif- 
teen feet  beloAV  there  is  a dark  blue  limestone,  tivo  to  three  feet 
thick,  having  on  it  a bituminous  shale,  Avhich  may  represent 
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tLe  Little  Fittshurg  Coal.  At  Tliompson’s  mill,  the  coal  is 
barely  under  the  run,  and  is  worked  on  Mrs.  Thompson’s  prop- 
erty by  a slujrt  inclined  shaft.  The  overlying  sandstone  is 
forty -five  feet  thick,  and  the  roof  division  is  double,  showing 
coal,  three  and  thirteen  inches,  separated  by  clay,  three  inches. 
In  the  lower  division  the  structure  is ; — 

1.  Coal 8 " 

2.  Compact  clay P'tol  " 

3.  Coal 3'  3 " 

4.  Parting !'■ 

5.  Coal 2 '' 

6.  Parting 

7.  Coal 1 7|" 

8 Coal 1'  3 ' 

Xo.  1 is  probably  a portion  of  the  upper  division  and  is 
quite  bony.  The  clay  parting  ISTo.  2 is  most  probablj^  the 
main  clay  parting,  much  diminished  in  thickness.  In  this 
bank  it  is  often  so  rich  in  bituminous  matter  as  to  resemble 
cannel  coal.  Xo.  3 is  hard  and  bright,  but  contains  many 
binders  of  pyrites.  Xo.  7 contains  laminre  of  pyrites  and 
leaves  clinkers  in  the  furnace.  The  bottom  coal  is  quite  clean 
and  is  used  for  smithing  purposes.  Much  of  the  bed  is  open- 
burning, evidently  too  much  so  for  coking,  even  were  the  sul- 
phur present  in  smaller  quantity.  As  a whole  it  is  far  from 
being  an  excellent  coal,  though  it  is  superior  to  the  Waynes- 
hurg^  which  is  mined  somewhat  farther  up  the  run. 

The  interval  between  the  Pittsburg  and  Waynesburg  is  for  the 
most  part  concealed.  The  Bedstone  does  not  seem  to  be  pre- 
sent, at  least  it  is  absent  at  all  localities  where  its  horizon  is  ex- 
posed. The  blossom  of  the  Sevcickley  is  seen  at  a few  places 
directly  underlying  the  great  limestone,  but  is  not  mined,  so 
tliat  no  opportunity  exists  for  determining  its  thickness  or 
qualitjn  The  most  easterly  exposure  of  the  Waynesburg  along 
the  run  is  on  the  hill  opposite  an  old  still-house  below  Mr.  E. 
Arnold's  residence,  Avhere  it  is  two  hundred  feet  above  the 
stream.  It  passes  under  the  run  immediately  north  froim 
Beallaville.  At  the  fork  in  the  road  below  Mr.  J.  Hill’s  house 
this  coal  is  seventy-live  feet  above  the  run,  and  the  Uniontoion 
Coal  is  seen  at  sixty-live  feet  under  it,  resting  on  a bright  yel- 
low limestone.  Between  this  locality  and  the  Pittsburg  road, 
a distance  of  barely  one  mile,  the  Waynesburg  is  mined  by  J. 
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Hill,  S.  AY.  Rogers,  C.  Sellers  and  J.  AX.  Aliller.  Aleasure- 
ments  made  at  the  openings  are  as  folloAA-s  : 

Waynesburg  Coal  bed. 


1.  Coal 1'  0 ' r 0 " 0'  9"  0'  10" 

2.  Clay 1'  1"  1'  1 " 1'  0"  1'  0" 

3.  Coal 3'  0"  2'  8 " 2'  4"  2'  3" 

4.  Clay 0'  2"  0'  0 2"  0'  4" 

5.  Brick"  Coal 0'  3"  0 3"  0'  3"  0'  3" 

6.  Clay O'  2'  0'  1"  

7.  Coal 1'  6 ' 1'  5 " 1'  3"  1'  4" 


The  sandstone  rests  directly  on  tlie  coal ; the  top  bench  is 
poor  and  is  used  only  in  burning  lime.  The  ash  and  clinker 
render  it  unfit  for  anything  else.  The  measurements  AA^ere 
made  in  each  case  near  the  month  of  the  entry  and  do  not  shoAV 
the  A^ariations  of  the  main  parting.  AVithin  thirty  feet  this 
sometimes  varies  from  onedialf  of  an  inch  to  the  maximum  as 
given  ahoA^e.  The  main  bench  is  hard  and  A^ery  liandsome  Avhen 
freshly  mined,  hut  is  sulphurous.  The  “ Brick”  is  free  burning, 
leaves  only  a poAvdery  ash  and  makes  no  clinkers,  so  that  it  is 
in  high  repute.  The  bottom  is  alAA^ays  poor  and  is  rarely 
Avorked. 

27.  Allen  Toavnship.  AYashington  Bounty. 


This  little  tOAAUisliip  is  east  from  BalloAvtield  and  East  Pike 
run,  and  has  a long  front  on  the  riA^er,  as  it  is  situated  in  a bend 
of  the  stream.  The  section  extepds  upAvards  from  the  Pittsburg 
to  a considerable  distance  above  the  'Wayneshurg.,  but  excepting 
along  tbe  riA'er,  exposures  are  rare  and  nothing  of  interest  is 
shown. 

In  a raAune  about  a mile  and  a half  below  Greenfield,  this 


section  is  found  ; — 

* 1.  Limestone SO' 

2.  Sandstone 40' 

3.  Limestone 25' 

4.  Shale 60' 

5.  Redstone  Coal  bed 0'  8' 

6.  Shale 20' 

7.  Pittsbicrg  Coal  bed 10' 

8.  Shale 15' 

9.  Bituminous  shale 1' 

10.  Limestone 4' 

11.  Sandstone 2' 

12.  Limestone 3' 

13.  Shale 5' 
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14.  Limestone 6' 

15.  Concealed  to  river 25' 


Id  tins  section  the  Sewicldey  is  -wholly  ahsent,  there  being  not 
even  hituniinons  shale  to  represent  it.  The  presence  of  lime- 
stone fragments  above,  shows  that  the  whole  of  Ho.  1,  which  • 
is  the  lower  division  of  the  Glreat  Limestone  is  not  fully  ex- 
posed. This  does  not  differ  from  its- southern  extension  as  seen 
in  East  Bethlehem  and  East  Pike  run.  The  Pittsburg  is  opened 
by  Mr.  JSIichael  Wolf,  at  half  a mile  above  Allenport,  where  it 
is  sixty-five  feet  above  the  river.  The  roof  division  shows 
three  benches,  six,  four  and  ten  inches  respectively,  with  part- 
ings of  two  and  eight  inches.  The  main  parting  is  twelve  inches, 
and  the  lower  division  is  seven  feet  six  inches.  At  Mr.  S.  Clark’s 
opening,  the  lower  division  is  seven  feet  eight  inches  and  the 
roof  is  not  exposed. 

Here  the  river  turns  sharply  northward,  and  the  coal  rises 
in  that  direction,  so  that  on  a little  stream  coming  in  half  a 
mile  or  so  above  Belvernon,  the  Pittsburg  Coal  is  one  hundred 
and  fifty  feet  above  the  river.  The  Little  Pittsbitrg  is  repre- 
sented by  a bituminous  shale  twelve  feet  below  the  coal,  the 
interval  being  occupied  by  limestone. 

At  Belvernon  the  coal  is  one  hundred  and  seventy-five  feet 
from  the  river.  At  Mr.  Hoah  Speer’s  grist  mill,  which  is  a mile 
west  from  the  river,  there  is  an  opening  in  the  bed  showiiig. 

Coal,  2 inches ; clay,  1 foot ; coal,  6 feet  10  inches. 

The  disappearance  of  the  roof  division  here  is  somewhat  per- 
plexing, since  in  the  immediate  neighborhood  it  is  quite  thick. 
The  thinning  cannot  be  accounted  for  by  erosion,  because  the 
sandstone  is  separated  from  the  coal  by  from  seven  to  ten  feet 
of  clay  shale.  At  this  hank  there  are  three  partings  in  the 
middle  of  the  lower  division — a peculiarity  of  rare  occurrence 
in  tliis  district,  tliough  it  is  characteristic  of  the  bed  in  a large 
portion  of  Ohio.  The  coal  is  good  throughout.  On  a road  go- 
ing due  south  from  this  mill  the  blossom  of  a thin  coal  was 
seen  at  one  hundred  and  forty  feet  above  the  Pittsburg. 

Oppdsite  Belvernon  a fine  deposit  of  glass  sand  was  seen  at 
one  hundred  and  fifty  feet  above  the  river.  It  is  of  excellent 
quality  and  is  largely  used.  Befe pence  has  been  made  to  it  in 
a previous  portion  of  this  report. 
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28.  Carroll  Township,  in  'Washington  County. 

Tliis  lies  east  and  north  from  Falloiyfield,  and,  being  situated 
wdthin  a bend  in  the  river,  shows  a long  riv^er  front.  ’ The  sec- 
tion extends  upwards  from  one  hundred  and  eighty  feet  below 
the  Pittsburg  to  the  Wagnesburg  Coal.  Pigeon  creek  crosses 
the  western  portion  of  the  township. 

Along  the  river  the  Pittsburg  Coal  is  extensively  mined  for 
shipment,  and  exposures  of  the  overljdng  rocks  are  quite  fre- 
quent. Three-fourths  of  a mile  beloiv  Lock  Xo.  4 this  section 


was  obtained : 

1.  Concealed 100 

2.  Limestone 35' 

3.  Sandstone 30' 

4.  Shale 30' 

5.  Medstone  Coal  Bed. 

G.  Shale  and  sandstone 48' 

7.  Pittsburg  Coal  Bed 9'  10  ' 

8.  Shale  and  sandstone... 40' 

9.  Limestone 12' 

10.  Shale  and  sandstone 65' 

11.  Limestone 4' 

12.  Shale  to  river 30' 


The  exposure  seems  to  he  complete,  but  the  Sewickley,  wdiich 
should  come  directly  under  Xo.  2,  was  not  seen,  though  it  is 
present  in  the  western  qiart  of  the  townshiq).  The  Redstone 
shows  an  extensive  blossom,  and  is  qirohahly  three  or  four  feet 
thick.  The  roof  division  of  the  Pittsburg  is  three  feet  three 
inches  thick,  and  shows  four  benches  of  coal.  The  main  part- 
ing is  eleven  inches,  and  the  loiver  division  is  five  feet  eight 
inches.  The  exposure  of  the  rocks  below  the  coal  is  not  coni- 
qilete,  but  there  is  no  evidence  that  the  Little  Pittsburg  is  qiresent. 
At  an  abandoned  opening,  one-fourth  of  a mile  farther  down 
the  river,  the  roof  is  triple,  with  a total  thickness  of  three  feet 
eight  inches.  The  bed  is  here  one  hundred  and  sixty  feet  above 
the  river.  Half  a mile  beyond  it  is  one  hundred  and  sev- 
enty feet,  and  at  fifty  feet  higher  the  Redstone  blossom  show’s 
itself.  Two  and  a half  miles  below  Lock  Xo.  4 the  coal  is  one 
hundred  and  eighty-three  feet  above  low  wmter  mark,  with  a 
triqile  roof,  and  the  lower  division  five  feet  ten  inches  thick. 

Thus  far  the  river  has  been  flowing  east,  and  the  rocks  have 
14— K 
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1)0611  rising  in  that  direction,  as  the  AVaynesbiirg  axis  crosses 
at  a little  way  above  Lock  h7o.  4.  At  Columbia  the  course  is 
changed  to  north,  and  the  coal  rapidl}^  approaches  the  river, 
ISTear  that  village  the  following  section  was  seen  on  the  property 


of  Air.  Bradford  Allen  : 

1.  Limestone ? 

2.  Flaggy  sandstone 35' 

3.  Shale 40' 

4.  Redstone  Coal  Bed. 

5.  Shale 50 

6.  Pittsburg  Coal  Bed 8' 

7.  Concealed  to  river 175' 


The  Sewicklcy  ivas  not  found,  though  it  may  he  here,  as  the 
top  of  jSTo.  2 is  not  well  shown.  That  sandstone  is  an  excellent 
flagging  stone,  and  is  quarried  as  such  at  this  locality  for  ship- 
ment to  Pittsburg.  The  flags  can  .he  obtained  of  any  desira- 
ble size,  and  have  a very  smooth  surface.  Somewhat  lower 
dovvii  the  river,  opposite  AVebster,  the  Pittsburg  Coal  is  one 
hundred  and  twelve  feet  above  the  river,  and  is  mined  by  Air. 
Gilmer.  The  lower  division  is  five  feet,  and  the  roof  is  quad- 
ruple, with  a total  thickness  of  five  feet.  Two  and  one-half 
miles  from.  Alonongahela  citv  the  coal  is  sixtv-five  feet  above 
the  river,  and  the  lower  division  is  five  feet  ten  inches.  At 
Robinson  Bros.’  Coal  AYorks  the  altitude  is  only  fifty  feet. 

Just  above  Robinson's  works  a little  stream.  Black  Diamond 
run,  enters  the  river.  On  this,  at  barely  half  a mile  from  its 
mouth,  are  several  openings  in  the  Redstone  coal,  which  are 
rudely  worked  and  in  bad  condition.  The  coal  seems  to  vary 
from  two  feet  eleven  inches  to  three  feet  seven  inches,  and  is 
apparently  clean  and  of  good  quality.  At  forty  feet  above  it 
is  a fine  flaggy  sandstone,  which  is  quarried.  On  the  ridge,  at 
the  head  of  this  run,  the  Waynesburg  is  reached,  and  at  the 
fork  in  the  road,  about  one-third  of  a mile  north  from  the  Bap- 
tist church,  the  AVayneshurg  sandstone  is  seen  in  the  road.  At 
one-fourth  of  a mile  farther  west  the  coal  is  said  to  have  been 
worked,  hut  as  it  was  opened  down  the  dip  the  water  soon  ren- 
dered mining  impossible.  The  bed  is  reported  to  he  four  feet 
thick.  Its  blossom,  which  is  frequently  exposed  along  the 
ridge,  indicates  that  the  thickness  is  not  far  from  that  given. 

Three-fourtljs  of  a mile  above  Alonongahela  City,  the  follow- 
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ing  section  w^as  obtained  in  a hollow  coming  down  to  the 


river : 

1.  Limei-tone 75'  0" 

2.  Flag'gy  sandstone 35'  0" 

3.  iSewickley  Coal,  (bituminous  shale) 1'  0" 

4.  Shale 40'  0" 

5.  Redstone  Coal  Bed .•  3'  6" 

6.  Limestone 4'  0 ' 

7.  Shale 50'  0" 

8.  Pittsburg  Coal  Bed 12'  O'' 

9.  Concealed  to  river 40'  0" 


On  Pigeon  creek,  which  enters  the  river  just  above  the  city, 
there  are  numerous  openings  in  the  Pitlshurg  Coal,  at  all  of 
■which  the  roof  division  is  concealed.  Tlie  lower  division  ex- 
hibits little  variation,  and  the -following  is  the  common  struc- 
ture : 

Coal,  3 feet  3 inches ; clay  partings  and  coal,  3 inches ; Coal, 
2 feet  5 inches. 

The  lowest  hencli  is  usually  divided  nearly  midway  by  a thin 
parting  into  the  “ Brick”  and  Lower  Bottom.  The  latter  is 
seldom  of  any  value,  being  slaty  and  sulphurous,  while  the  for- 
mer, though  sometimes  poor,  is  ordinarily  very  good.  Coal 
from  the  top  bench  is  of  excellent  quality.  This  bench  has 
some  binders  of  p3U’ites,  but  they  are  not  persistent. 

Turning  up  Scott’s  hollo-w  at  this  place,  fiftj"  feet  of  lamina- 
ted sandstone  are  seen  resting  on  the  Pitlshurg  Coal,  on  which 
rests  the  Redstone.  This  is  mined  by  Mr.  Isaac  Teeple,  at  whose 
bank  it  shows  two  benches  eigliteen  and  twenty-one  inches 
thick.  There  is  no  clay  parting,  but  the  benches  are  distinct, 
and  the  portions  in  contact  are  slickensided.  The  upper  bench 
is  frequently  cut  a-way  by  clay -horsebacks  from  above.  The 
coal,  'vdiich  is  clean  and  somewhat  free-burning,  is  in  high  re- 
pute for  domestic  use,  and  by  man}-  is  preferred  to  that  from 
the  Pittsburg.  The  lower  division  of  the  Great  Limestone  is 
seen  at  fifty-five  feet  above  the  Bedstone  Coal  at  tins  opening, 
and  rests  on  fifteen  feet  of  laminated  sandstone,  which  in  turn 
rests  on  five  feet  of  limestone.  On  the  latter  there  is  a thin 
bituminous  shale.  The  interval  between  the  Bedstone  and  the 
Wayneshurg  is  two  hundred  and  forty-five  feet ; tlie  latter  bed 
having  been  seen  on  the  ridge  separating  the  -waters  of  Black 
Diamond  from  those  of  Pigeon  creek. 

o 
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Oil  Pigeon  creek  the  coal  goes  uinler  not  far  above  tlie  mouth 
of  Scott’s  hollow.  From  the  place  of  disappearance  the  stream 
comes  from  the  south-west,  so  that  at  the  Prownsville  road, 
nearly  two  miles  fartlier  up,  the  Pittsburg  is  not  more  than 
forty-five  feet  under,  and  the  Redstone  Coal  is  exposed  in  the 
hlutf.  At  a short  distance  up  a little  run  coming  in  here  from 
the  north,  tlie  Redstone  is  mined,  showing  a thickness  of  two 
feet  ten  inches  at  the  mouth  of  the  entry,  but  becoming  much 
thinner  inside.  The  value  of  the  bed  is  much  diminished  by 
clay  veins  and  horsebacks,  which  cut  it  up  very  badly.  Fifty 
feet  higher  in  the  hill,  the  interval  being  filled  Avith  sandstone, 
is  an  old  opening  on  the  Seioickley^  in  A\diich  the  coal  is  said  to 
be  two  feet  thick.  On  the  ridge  at  the  head  of  this  run  the ' 
Waynesburg  is  seen  three  hundred  feet  aboAm  the  Pittsburg,  and 
apparently  not  more  than  tAVO  feet  thick. 

SoutliAvard  from  Pigeon  creek  on  the  PrOAvnsville  road,  the 
'Waynesburg  is  again  seen,  and  on  the  summit  at  the  boundary 
of  the  toAvnship,  the  Washington  Coal  occurs  one  hundred  and 
forty  feet  aboAm  the  Waynesburg. 

At  Monongahela  City,  there  are  several  openings  on  the  Pitts- 
burg Coal.  From  this  point  to  the  tOAvnship  line,  the  coal  con- 
stantly approaches  the  river,  though  for  nearly  a mile  the  dip  is 
Amry  slight.  At  the  II’caa’'  Eagle  colliery,  about  half  a mile  from 
the  railroad  depot,  the  coal  is  tAventy-seA^en  feet  above  the  rail- 
road. The  roof  dhdsion  is  concealed,  but  the  folloAving  section 
of  the  loAver  division  Avas  obtained,  AA’hich  exhibits  A^ery  fairly 
the  structure  of  the  bed  in  the  vicinitj’ : 

Coal,  3 feet  2 inches ; coal  and  partings,  9 inches ; coal,  10 
inches;  parting,  2 inches;  coal,W  inches:  Total,  6 feet. 

BetAAmen  the  “Brick”  coal  and  the  upper  bench,  there  are 
three  partings  all  of  AAdiich  are  persistent.  In  the  upper  bench 
a thin  clay  parting  sometimes  occurs,  but  it  is  irregular  and 
not  persistent.  The  loAver  bottom  is  not  mined,  being  so  im- 
pure as  not  to  be  marketable.  Little  pyrites  is  found  in  other 
.portions  of  the  bed.  The  fire-clay  below  the  coal  rests  on  a 
somewhat  brecciated  limestone  which  frequently  disappears  and 
is  re-placed  by  the  clay  AAdiich  then  becomes  five  feet  thick.  Ao 
rocks  above  the  coal  are  exposed  here.  At  the  Mingo  colliery, 
someAvhat  farther  doAvn  the  river,  an  air  shaft  Avas  sunk  in 
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tlie  following  section  was  found.  It  was  given  from 
memory  by  tlie  superintendent,  Mr.  T.  S.  Ilutcliinson,  no  record 
having  been  kept.  The  interval  between  Pittsburg  and  Bedstone 


is  evidently  too  small. 

].  Sandy  shale 0' 

2.  Coal  and  shale 2'  0 ' 

2.  Clay < 0'  10  ' 

4.  Coal 4'  0 " 

5 Limestone 1'  O'' 

0.  Shale C'  0" 

7.  Sandstone 4'  O'' 

8.  Shale 7'  0" 

9.  Sandstone 20'  0 ' 

10.  Pitfsbiirg  Coal  bed — — 


It  is  very  clear  that  Hos.  2,  3 and  4,  represent  the  Bedstone 
Coed^  but  the  thickness  is  much  greater  than  at  any  exposure 
in  the  vicinity.  At  these  works  the  lower  division  of  the 
Pittsburg  is  the  same  as  at  the  ]S"ew  Eagle  collieiy.  The  roof 
division  is  double,  and  shows  the  benches  ten  and  eighteen 
inches,  separated  by  two  and  a half  inches  of  clay.  At  a little 
distance  up  Mingo  creek,  near  Eerree’s  distillery,  the  roof  is 
triple,  showing  three,  nine  and  twenty-two  inches  of  coal,  with 
a total  thickness  of  four  feet  three  inehes.  The  lower  division 
is  only  four  feet  nine  inches  thick,  and  has  hut  tAvo  partings  in 
the  middle.  At  both  of  these  openings  a thin  bituminous  shale 
rests  directly  on  the  coal.  At  fifty-five  feet  aliove  l\Ir.  Ferree’s 
opening  the  Bedstone  is  seen  and  appeal's  to  he  not  far  from 
three  feet  thick. 

29.  Ealloavfieli)  Toavnsiiip,  AVashington  County 

This  adjoins  Carroll  on  the  south  and  has  a short  line  along 
the  river  between  Allen  and  Carroll.  Pigeon  creek  crosses  the 
eastern  portion.  The  section  extends  from  one  hundred  and 
sixty  feet  below’  the  Pittsburg  Coal  up  to  tlie  Washin^.on. 

The  only  opening  in  the  Pittsburg  seen  along  the  river  is  that 
belonging  to  Air.  II.  AEAIahon,  about  a mile  and  a half  below 


Belvernon.  It  shoAVS  — 

1.  Bituminous  shale 10" 

2.  Ferriferous  shale 1'  0" 

3.  Coal 1'  2" 

4.  Clay 6" 

5.  Coal 8'  9" 

6.  Concealed  to  river 160'  0 ' 
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The  character  of  the  coal  obtained  here  does  not  differ  from 
that  in  Carroll.  On  a fork  of  the  run  which  forms  the  north- 
ern boundary  of  Allen  towirship,  the  Pittsburg  is  mined  by 
Mr.  Thomas  Eedd,  at  whose  bank  the  following  exposure  was 
seen  : 


1.  Compact  sandstone 35'  0" 

2.  Bituminous  shale 10" 

3.  Hoof  division 3'  0 ' 

4.  Clay 1'  5" 

5.  Lower  divsion 6'  1" 


At  this  Opening  little  pyrites  occurs  in  the- upper  bench  of 
the  lower  divisiou,  but  is  abundantly  present  in  the  lower  bot- 
tom, which  is  not  mined.  The  “brick”  coal  comes  out  in 
handsome  blocks,  but  is  much  inferior  to  the  upper  bench.  As 
a whole  the  coal  is  clean,  and  is  said  to  be  quite  popular  in  the 
vicinity.  At  an  opening  on  the  adjoining  farm  the  quality  is 
the  same.  Just  above  Mr.  Eedd’s  house  the  Redstone  is  seen  in 
the  road,  and  at  a short  distance  farther  up  the  blossom  of  the 
Seioiiddcy  is  exposed.  The  Wagneshurg  was  seen  on  the  ridge 
near  "Withrow’s  blacksmith  shop. 

The  last  bed  is  exposed  at  many  localities  along  the  ridge 
south  from  school-house  Ao.  5 ; but  coal  can  be  obtained 
so  easily  from  tlie  Pittsburg  openings,  already  referred  to, 
that  farmers  choose  to  haul  their  coal  rather  than  to  bear 
the  cost  of  keeping  up  an  opening  in  the  Wagneshurg.  Some 
years  ago  Mr.  V.  Colvin,  residing  near  school  house  ISTo.  5, 
opened  this  bed  and  found  it  about  four  feet  thick,  not  includ- 
ing the  upper  bench,  which  he  did  not  Avork.  The  Washing- 
ton Coal  is  seen  on  his  property  at  one  hundred  and  forty  feet 
above  the  Wagneshurg^  and  between  the  two  lieds  the  blossom 
of  the  Wagneshurg  is  exposed. 

In  the  greater  }>ortion  of  the  township,  that  lying  east  from 
Pigeon  creek,  the  exposures  are  very  unsatisfactory.  Tire  Pitts- 
burg Coal  is  available  along  the  river  border  and  the  run  sepa- 
rating Allen  and  Fallowfield,  but  on  each  of  these  lines  open- 
ings are  few.  Elsewhere  tlie  laud  rises  high  and  is  so  covered 
Avith  debids  that  the  Wagneshurg.,  which  is  quite  thin,  is  not 
often  exposed’  even  by  its  blossom.  The  strata  dip  rapidly 
tOAvard  the  AA^est,  so  that  along  the  best  line,  that  of  the  run  re- 
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ferrecl  to,  the  Pittshurg  passes  uiKler  at  a little  distance  above 
Bailej' ’s  mill. 

West  from  Pigeon  creek,  the  Wayneshiirg  is  mined,  as  the 
distance  to  any  opening  in  the  Pittsburg  is  such  as  to  render 
hauling  somewhat  expensive.  At  Mr.  Grahle's  bank,  the  bed 
is  in  three  benches,  respectively  ten,  thirty  and  fourteen  inches 
thick.  On  the  south  fork  of  Saw-mill  run,  openings  Avere  seen 
belonfrino;  to  Messrs  J.  Ydarne  and  J.  Hess,  and  on  the  north 
fork  to  INIr.  Stacker.  At  the  first  and  third  of  these,  measure- 
ments Avere  made  as  folloAVS  : — 

Wayneshurg  Coal  bed. 

].  Coal O'  IF'  1'  0" 

2.  Clay 1'  2"  1'  3" 

3.  Coal 2'  10"  2'  S ' 

4.  Parting 

5.  Coal 1'  1"  1'  0" 

At  Mr.  dVarne’s  opening,  three  feet  of  bluish  shale  rests  on 
the  coal  and  contain  great  numbers  of  the  plant  impressions 
peculiar  to  this  horizon.  The  top  bench  of  tlie  bed  is  A’ery 
poor  and  slaty  at  all  the  banks,  and  the  bottom  bench  is  far 
from  being  a good  coal.  The  middle  bench,  though  someAAdiat 
sulphurous,  must  be  much  better  than  usual,  if  those  Avho  use 
it  here  are  qualified  to  judge,  for  they  assert  positiA^ely  that  it 
burns  to  a fine  ash  and  produces  less  ash  and  clinker  than  the 
Pittsburg  Coal.  At  the  same  time  it  is  difficult  to  belieA^e  that 
three  bushels  of  this  Wayneshurg  Coal  is  equal  to  five  from  the 
Pittsburg  ; such,  hoAA'ever,  is  the  statement  made  apparently  in 
good  faith. 

On  SaAV-Mill  run,  from  Mr.  Stacher's  opening,  to  Pigeon 


■creek  the  folloAving  strata  are  exposed  : 

1.  Waynesburg  Coal  Bed f> 

2.  Concealed 30' 

3.  Limestone Fragments. 

4.  Concealed - ; 40' 

5.  Jl/assive  sandstone 25' 

6.  Shale 10 

7.  Limestone  and  shale 75 

8.  Shaly  sandstone 40' 

9.  Limestone 4' 

10.  Shale 30' 

11.  Bedstone  Coal  Bed,  seen 1' 


The  Great  Limestone  shoAvs  rather  more  shale  here  than  it 
does  in  the  south-east  portion  of  the  county.  The  junction  be- 
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tween  it  and  the  sandstone  below  is  not  fully  exposed,  but  no' 
evidence  that  the  Sewickley  is  present  was  seen.  The  interval 
between  the  Redstone  and  Waynesburg  is  onlj^  two  hundred  and 
fifty  feet,  which  is  less  than  the  interval  between  the  ^Vaynes- 
hurg  and  Seicickley  in  southern  Greene  county. 

30.  SojrERSET  Township,  IYasiiington  County. 

This  lies  directly  west  from  Tallowfield,  and  is  drained  by 
the  jSTorth  and  South  branches  of  Pigeon  creek,  which  unite 
near  the  eastern  line  of  the  township.  It  is  crossed  by  the 
Pinhook  axis,  and  by  the  synclinal,  betw^een  that  and  the 
'Waynesburg  axis.  The  section  reaches  from  one  hundred  and 
fifty  feet  below  the  kVayneshurg  Coal  to  the  Upper  Washington 
limestone. 

At  Beutleysville  the  Waynesburg  is  one  hundred  and  fifty 
feet  above  the  stream.  It  is  worked  there  by  Mr.  Buffington,, 
at  whose  opening  it  shows  three  benches,  respectively  twelve, 
thirty-four  and  twelve  inches  thick.  The  top  bench  is  worth- 
less and  is  not  removed,  as  it  aids  to  support  the  somewhat  in- 
secure roof.  The  middle  bench  is  said  to  be  a very  good  coal, 
much  better  than  at  any  other  bank  in  the  vicinity.  It  is  free 
from  slate,  burns  well,  and  leaves  a bulky  but  not  heavy  ash. 
The  bottom  bench  is  pyritous  and  slaty.  The  Waynesburg 
sandstone  is  imperfectly  exposed,  but  is  evidently  far  less  com- 
pact than  at  localities  farther  south.  Between  it  and  the  coal 
is  shale,  eight  feet.  Three  miles  east  from  Beutleysville  the 
same  bed  is  mined  by  iMr.  Richardson,  and  on  the  Beallsville 
road  by  ]\Ir.  Jones  and  others.  jMeasurements  at  the  banks  , 
named  are  as*  follows : 


1. 

Waynesburg  Coal  Bed. 

Coal 

10" 

11" 

2. 

Clay 

V 9." 

1' 

1" 

3. 

Coal > 

2'  8" 

O' 

6" 

4. 

Clav 

9'' 

3" 

5. 

Coal 

1'  1' 

1' 

3" 

At  i\Ir.  Richardson’s  opening  the  shale  is  present  over  the 
coal,  and  is  five  feet  thick,  but  it  is  absent  at  Air.  Jones’.  At 
each  locality  the  bottom  bench  is  very  impure,  containing  much 
slate  and  sulphur.  The  middle  bench  is  a very  fair  coal. 

At  or  very  near  Beutleysville  the  Synclinal  crosses,  and  thence 
the  rocks  rise  north- westward,  so  that  the  coal  remains  above- 
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the  stream  almost  to  its  head.  At  a mile  above  Bentlejsville 
Mr.  Joseph  Scott  has  opened  this  bed,  and  on  a run  coming  in 
near  Mr.  Scott’s  Dr.  Shaner  mines  it.  These  openings  difler 
greatly  in  structure,  as  appears  from  a comparison  of  the  meas- 
urements ; 

Wayneshurg  Coal  Bed. 

1.  Coal 2"— 4"  1'  2” 

2.  Clay 1'  2"  1'  2" 

3.  Coal. 3'  0''  I'lO  " 

4.  Clay 2 ' 

0.  Coal  seen 7"  1'  6" 

At  both  localities  the  sandstone  rests  directly  on  the  coal, 
and  at  Mr.  Scott’s  bank  it  has  cut  out  the  bed  quite  seriously,, 
the  top  bench  being  almost  wholly  removed.  In  the  same  open- 
ing the  middle  bench  has  an  irregular  parting  of  clay,  which 
is  not  persistent.  ISTear  school-house  Xo.  2,  on  this  run,  the 
Wayneshurg  shows  a strange  variation  in  thickness.  At  Dr. 
Shaner’s  opening  the  bed  is  more  cut  up  than  at  that  belonging 
to  Mr.  Scott,  half  a mile  north,  but  on  the  properties  of  Mr.  J. 
V"an  Voorhis  and  Mr.  J.  J.  Hill,  south  from  Dr.  Shaner,  the 
partings  have  either  disappeared  or  have  become  so  thin  as  not 
to  be  perceptible  'while  the  coal  has  thickened  greatly,  the  ex- 
posure at  Mr.  Hill’s  opening  being  : 

Sandstone,  15  feet ; shale,  6 inches ; CofJ,  7 feet. 

The  opening  belonging  to  Mr.  Van  Voorhis  had  fallen  in  at 
the  time  of  examination,  and  no  measurement  could  be  made,  but 
the  owner  -says  that  in  one  part  of  his  entry  the  coal  shows  a solid 
mass  nearly  nine  feet  tb.ick,  without  any  “ horseback.”  The 
coal  from  these  openings  is  said  to  be  much  better  than  that 
from  most  of  the  other  banks,  as  it  contains  little  slate  and  sul- 
phur. At  a short  distance  farther  up  the  run  the  bed  is  double, 
the  benches  being  twelve  and  forty-four  inches,  separated  by 
tivelve  inches  of  clay. 

On  the  south  branch  of  Pigeon  creek,  above  Mr.  Scott's,  open- 
ing-s  were  measured  belon2:in£r  to  Mr.  J.  Huffman,  near  school- 
Irouse  Xo.  3,  Mr.  J.  J.  Huffman,  near  the  saw  mill,  and  Miv 
Durgen,  near  schoolhouse  Xo.  4.  The  results  are  as  follow: 

Wnynesbiirg  Coal  Bed. 


1.  Coal 10  " 1'  O''  1'  0" 

2.  Clay 1'  3 " 1'  0 " 1'  3" 

3.  Coal 3'  0 " 3'  4"  3'  6" 
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4.  Parting |-1''  2” 

5.  Coal 1'  0 ''  6"  2'  2" 

Totals 6'  1'"  5'  11"  8'  1" 

At  all  of  these  openings  the  parting,  iSTo.  4,  is  so  thin  that 
it  is  overlooked  hy  the  miners,  and  jSTos.  3 and  5 are  regarded 
as  forming  but  one  bench.  Certainly  no  such  extreme  develop- 
ment has  been  found  outside  of  this  toivnship.  Several  de- 
serted openings  Avere  seen  near  these,  hut  their  condition  was 
such  that  no  measurements  could  he  made.  The  coal  passes 
under  the  creek  at  Vanceville.  lilo  exposures  of  higher  rocks 
are  seen  until  the  Washington  Coal  shows  itself  on  the  divid- 
ing ridge  lietween  the  waters  of  Possum  run  and  Pigeon  creek, 
near  school  house  Ido.  5.  This  coal  is  traceable  hy  its  blossom 
along  the  branch  of  Ghartiers  creek,  which  separates  Somerset 
from  South  Strahane  township.  It  has  been  opened  by  some 
of  the  farmers,  hut  the  works  have  been  abandoned,  as  the 
thickness  is  only  two  feet  six  inches. 

At  the  junction  of  the  forks  of  Pigeon  creek  a boring  for 
oil  was  made  years  ago  to  a depth  of  700  feet.  Gas  was  found 
in  considerable  quantity,  hut  no  oil  was  obtained.  At  one 
hundred  and  twenty  feet  below  the  surface  a coal  was  readied 
which  Avas  supposed  to  he  the  Pittsburg^  hut  AAdiich  is  most 
probably  the  Pcwicklcy,  as  the  av ell-curb  is  only  sixty  feet  beloAV 
the  Wayneshurg.  Ao  other  information  respecting  this  boring 
could  he  secured. 

Along  the  north  branch  of  Pigeon  creek  openings  in  the 
Wayneshurg  are  quite  numerous.  Por  nearly  tAVO  miles  up  the 
stream  the  bed  shoAVS  characters  similar  to  those  observed  on 
the  other  branch,  as  appeal’s  from  the  following  measurements 
taken  at  banks  belonging  to  A.  Iletherington  and  II.  Afyers ; 

Wayneshurg  Coal  Bed. 


1.  Coal 11"  1'  .S" 

2.  Shale 1'  1"  1'  2" 

3.  Coal 2'  7"  2'  10" 

4.  Clay 2"  5" 

5.  Coal 1'  2"  1'  4" 


The  loAver  parting  is  so  thin  as  to  cause  no  annoyance  in  min- 

The  dVayneshurg  sandstone  forms  an  insecure  roof,  and  is 
much  degenerated,  being  a miserable  shaly  sandstone,  A simi- 
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lar  section  is  seen  at  a little  way  south  from  the  creek,  where 
the  coal  is  mined  hy  Mr.  R.  Graham ; hut  at  IMr.  A.  Gamble  s 
openino’  in  the  same  neighborhood,  the  coal  shows  the  struc- 
ture commonR  found  in  the  eastern  portion  of  the  county,  the 
clay  parting,  Xo.  4,  being  eighteen  inches  thick,  while  the  mid- 
dle bench  is  four  feet.  Mr.  Graham  removes  the  whole  bed,  as 
it  is  all  marketable.  The  coal  is  evidently  popular,  for  the  an- 
nual yield  of  the  bank  is  about  20,000  bushels. 

In  the  vicinity  of  school-house  No.  7 there  are  several  banks, 
in  one  of  which,  belonging  to  Mr.  Hiram  Myer,  the  bed  is  said 
to  show  eight  feet  of  solid  coal,  exclusive  of  the  roof  bench. 
The  entry  had  fallen  in  at  the  mouth  and  could  not  be  exam- 
ined, but  in  the  same  vicinity,  Mr.  J.  Myer’s  o}.ening  shows 
only  Iavo  feet  eight  inches  in  the  middle  bench  and  ten  inches 
in  the  upper,  so  that  if  the  statement  respecting  Mr.  Hiram 
Myer’s  bank  be  true,  the  variation  is  extreme  even  for  this  bed. 

About  a mile  farther  up  the  creek  is  !Mr.  Couch's  bank,  which 
closely  resembles  that  belonging  to  Hr.  13.  Emery,  near  the_ 
church,  half  a mile  beyond.  Tbe  measurements  at  these  banks 
are  as  follows : — 


Wayneshurg  Coal  bed. 


1. 

Coal 

V 

10'' 

2. 

Clav 

1'  O'' 

1'  2' 

3. 

• Coal 

2'  10" 

2'  8' 

4. 

Clav 

O'' 

8' 

5. 

Coal 

1'  3" 

1'  4' 

The  roof  is  shale,  of  which  ten  feet  are  exposed  at  Mr.  Couch’s. 
The  ACaynesburg  sandstone  seems  to  have  lost  itself  here  and 
to  have _ become  onlp"  a loose  sandy  shale.  Eor  this  reason 
the  top  bench  is  not  removed,  though  it  is  a fair  fuel.  The 
middle  bench  is  cj^uite  poor  throughout,  and  for  ten  inches  at 
the  base  is  very  bad.  The  lower  bench  is  so  impure  that  it  is 
not  mined.  The  coal  goes  under  the  creek  near  the  cemetery. 
About  half  a mile  farther  up)  the  stream,  JMr.  Samuel  Gamble 
has  an  opening  in  the  'Wayneshurg  “a.”  The  character  of  the 
coal  is  not  such  as  to  encourage  much  expenditure  upon  devel- 
opment of  the  bed  in  this  vicinity.  Tlie  section  at  his  opening 


is  as  follows ; — 

1.  Sandstone 10'  O'' 

2.  Coal 10 ' 

3.  Clay 4 ' 
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4.  Coal,  slaty 5" 

5.  Clay 2” 

6.  Coal  and  shale 1'  4'' 


Half  a mile  farther  rip,  the  ^yas]livgton  Coal  is  seen  in  the  road 
near  Mr.  J.  Barr’s  residence,  on  the  Monongahela  pike.  IVest 
from  this,  near  Mr.  E.  Barr’s  house,  the  Upper  Washington  lime- 
stone is  exposed  at  one  hundred  and  sixty  feet  above  the  coal 
and  it  is  extensively  quarried  for  use  on  the  road. 

31.  Uxiox  Towxship,  IVasiiixgtox  Couxty. 

This  is  the  most  northerly  township  along  the  river.  It  is 
crossed  by  Peters  creek,  and  IMingo  creek  flows  along  its  south- 
ern border.  The  synclinal  between  the  Pinhook  and  Waynes- 
burg  axes  reaches  the  river  at  Huston’s  station.  The  section 
extends  from  one  hundred  feet  below  the  Pittsburg  to  the  lime- 
stone underlying  the  Wa^shington  Coal. 

From  the  month  of  JMingo  creek  to  Limetown,  at  the  month 
of  Huston’s  run,  the  is  seen  constantly  approach- 

' ino’  the  river,  so  that  at  a short  distance  above  that  station  it  is 
at  the  railroad  level.  It  is  mined  there  at  the  Cincinnati  works 
very  extensively  for  shipment.  The  available  portion  of  the 
bed  is  barely  five  feet,  and  one  foot  at  the  bottom  is  left  in  the 
mine  as  unfit  for  market.  Two  hundred  yards  below  these 
works,  a deserted  Ojiening  shows  the  intimate  structure  of  the 
roof  division,  which  is  : — 


1.  Coal 4" 

2.  SJiale  and  cooZ 5" 

3.  Coal 2" 

4.  Clay 1 " 

5.  Coal 2" 

6.  Clay 1'  0" 

7.  Coal 10" 

8.  Clay  and  coa,l 1'  0" 

9.  Coal..: 10" 


Total 4'  10  ' 


^t  the  mouth  of  Huston’s  run,  the  blossom  of  the  Redstone 
Coal  is  seen  at  fift5"-two  feet  above  the  Pittsburg,  the  interval 
beintr  filled  with  shale  and  sandstone,  with  one  foot  of  lime- 
stone  at  six  feet  below  the  upper  coal.  Above  this,  exposures 
are  very  imperfect.  Midway  between  Limetown  and  Coal  Bluff, 
the  Redstone  is  exposed  at  fifty  feet  above  the  Pittsburg  and  is 
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foul-  feet  six  inches  thick.  In  two  openings,  which  are  worked 
to  supply  the  owners  of  the  land,  the  coal  is  evidently  very 
good  and  seems  to  be  preferred  to  that  from  the  F/Usburg,  for 
at  the  roadside  immediately  below  these,  are  two  deserted  open- 
ings in  that  bed.  At  seventy  feet  above  the  licthtone,  the  in- 
terval being  concealed,  the  Great  Limestone  is  exposed  for 
nearly  sixty  feet,  but  it  is  losing  its  purity  and  contains  nearly 
thirty  feet  of  calcareous  shale.  The  lower  portion  of  this  lime- 
stone, which  is  about  eighteen  feet  thick,  shows  hwers  which 
will  no  doubt  yield  a hydraulic  lime.  The  roof  division  of  the 
Pittsburg  is  double  here,  the  benches  being  fourteen  and  twenty- 
eight  inches,  separated  by  ten  inches  of  clay.  At  Coal  Blutf, 
the  coal  is  mined  extensively  for  shipment.  The  rise  of  the 
bed  here  is  at  the  rate  of  about  sixty  feet  per  mile,  as  shown 
by  the  relative  levels  of  the  two  entries  at  this  place.  The  Pitts- 
huro-  sandstone  is  massive  for  fifteen  feet  at  the  base.  Aear  the 

O 

county  line,  an  opening  in  the  Pittsburg  Coal  was  seen  at  the 
roadside,  in  which  the  roof  is  single  and  two  feet  five  inches 
thick,  hut  Avorthless,  as  it  contains  numerous  thin  streaks  of 
clay.  The  lower  division  was  not  measured,  as  the  entry  was 
filled  with  water. 

On  Peters'  creek  the  Pedstone  Coal  has  been  opened  on  the 
property  of  Mr. -Morrison,  where  the  following  exposuve  oc- 


curs ; 

1.  Shale 15' 

2.  Redstone  Coal 3'  6" 

3.  Concealed 95' 

4.  Limestone 2' 

• 5.  Sandstone  and  shale 40' 

6.  Dark  shale  to  creek 4' 


The  Pedstone  Coal  is  hard,  hut  brittle,  breaking  up  into  small 
lumps.  It  answers  well  for  burning  in  grates,  hut  has  too  much 
sulphur  to  admit  of  using  it  in  the  blacksmith’s  fire.  The  ash 
is  white  and  powdery.  The  Limestone  iSTo.  4 is  exposed  at 
several  localities  farther  up  the  creek,  where  it  is  seen  to  he 
about  ten  feet  thick.  The  shale  at  the  base  of  the  section  con- 
tains many  impressions  of  plants,  most  of  which  are  well  pre- 
served. 

At  Curryville  the  Pittsburg  is  mined  by  several  persons,  and 
at  Mr.  J.  Lytle’s  opening  shows : 
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Hoof,  5 feet  3 indies ; day,  1 foot  3 indies ; lower  division, 
G feet  3 indies. 

Resting  on  tlie  roof  division  is  a layer  of  bituminous  shale, 
one  foot  thick,  which  sometimes  is  so  rich  as  to  have  a cannel- 
like  fracture,  while  at  others  it  is  merely  a black  fissile  shale. 
Underlying  it  is  a very  slaty  coal,  eight  Inches  below  which 
the  roof  shows  three  benches,  six,  five  and  thirty-nine  inches 
respectively.  Xone  of  these  is  worked,  as  they  are  all  bony. 
The  overlying  rock  is  shale,  fifteen  feet,  on  which  is  the  Pitts- 
burg sandstone,  of  which  twenty  feet  are  exposed.  This  bank 
is  worked  quite  extensively,  and  tbe  coal  has  a good  reputa- 
tion. 

Somewhat  more  than  a mile  south  from  Curryville,  near  the 
residence  of  Ur.  J.  Figley,  the  following  section  shows  the 
highest  rocks  observed  in  this  township  ; 


1.  Limestone  I,  “a” Fragments. 

2.  Shale  and  sandstone 25' 

3.  Wayncsburg  Coal  Bed B.ossom. 

; 4.  Concealed ....  70' 

5.  Wuyneshurg  Coal  Bed Blossom. 

ti.  Concealed 60' 

7.  Uniontoivn  Coal  Bed 3' 


The,  Wayneshirrg  is  here  two  hundred  feet  above  the  Pittsburg 
at  Curryville,  so  that  the  interval  cannot  lie  more  than  two 
hundred  and  fifty  or  three  hundred  feet.  The  rocks  are  dip- 
ping soutli-east,  but  the  rate  of  dip  is  decreasing,  as  the  syn- 
clinal crosses  not  more  than  two-thirds  of  a mile  south  from 
the  locality  where  this  section  was  obtained.  The  Uniontoivn 
Coal  is  no  longer  exposed,  but  a number  of  years  ago  it  was 
worked  by  l^lr.  Figley,  wlio  says  that  it  is  three  feet  thick,  and 
a good  coal  for  use  in  grates.  The  Wayneshurg  is  exposed  here 
and  at  several  other  localities  in  the  vicinity,  but  only  its  blos- 
som IS  seen.  On  Ur.  S.  Fennedy’s  place,  somewhat  more  than  a 
mile  south-west  from  Mv.  Figley ’s,  it  was  found  in  a well,  and 
only  two  feet  thick.  It  was  opened  near  by,  but  proved  too 
thin  to  pay  for  working.  The  Little  Coal  ISTo.  3 of  the  section 
is  most  probabl}^  the  Wayneshurg  “5,”  as  the  buff  limestone  at 
the  top  is  evidently  the  stratum  underlying  the  Washington  Goal 
in  a large  portion  of  the  county.  On  Uingo  creek  the  Pitts- 
burg passes  under  the  stream  at  a little  distance  above  Wiley’s 
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mill.  A section  of  the  bed  has  been  given  in  the  description 
of  Carroll  township. 

Above  Cnrrjville,  along  Peters’  creek  and  its  vicinity,  the 
Pittsburg  is  accessible  to  the  township  Hue,  bnt  most  of  the  open- 
ings are  deserted,  and  the  business  is  done  now  b}’’  only  two  or 
three.  The  coal  shows  little  variation,  as  appears  from  the  fol- 
lowing measurements  taken  at  the  banks  of  Mr.  Finley,  at  Fin- 
leyville,  and  IMr.  Bell,  near  the  township  line: 

1.  Coal 3'  2"  3'  1 '' 

2.  Coal  and  partings 4"  Sj" 

3.  “Brick'’  Coal 1'  5"  I'  6 " 

4.  Parting. 

5.  Loiver  Bottom  Coal I'  2'  1'  2 ' 

The  lower  bottom  is  not  removed,  as  it  is  too  impure  to  be 
used  as  fuel  for  any  purpose.  Aos.  1 and  3 are  excellent  coal. 
The  roof  division  is  well  exposed  at  ^Ir.  Finley’s,  where  it  has 
a total  thickness  of  five  feet  five  inches,  and  shows  four 
benches  of  coal,  ten,  five,  four  and  thirty  inches  respectively. 
The  bottom  is  net  compact  coal,  but  is  made  up  of  alternating 
layers  of  coal  and  clay. 

32.  XOTTINGHAM  ToWNSHIP,  IN  AVaSIIINGTON  CoTNTY. 


This  lies  west  from  Carroll  and  Union. 


Peter’s  creek  forms 


its  northern  boundary  and  Mingo  creek  fioivs  across  its  south- 
ern portion.  The  Pinhook  axis  passes  through  the  centre  and 
the  synclinal  south-east  from  it  crosses  the  extreme  south-east 
corner.  The  section  extends  from  the  Pittsburg  Coal  to  the  up- 
per Washington  limestone. 

Along  IMingo  creek  the  Pittsburg  disappears  near  Kennedy’s 
mill,  about  half  a mile  east  from  the  township  line,  bnt  as  the 
synclinal  crosses  in  that  vicinit}',  the  following  section  is  ex- 
posed below  M’Millan’s  tannery  : 


1.  Limestone 

2.  Shale  and  sandstone 

3.  Dark  shale 

4.  Shale 

5.  Limestone 

6.  Shale 

7.  Bedstone  coal 

8.  Limestone 

9.  Sandstone  to  creek . . 


50'  0" 
35'  O'' 
2'  0" 
4'  0' 
5'  0" 
25'  0' 
3'  6" 
3'  0" 
50'  0" 


The  Redstone  was  formerly  worked  here,  as  well  as 


at  some 
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otlier  localities  fartlaep  up  Mingo  creek,  but  the  openings  have 
all  been  deserted.  Tire  coal  is  said  to  be  very  fair. 

About  three  miles  farther  up  the  creek  the  ^Vayneshurg  Coal 
is  inined  by  hlessrs.  M'Clain  and  Kammerer,  and  at  a short 
distance  above  by  Air.  Devore.  The  measurements  at  these 
banks  are : — 

Wayneshurg  Coal  Bed. 


1.  Coal 1'  0"  1'  2" 

2.  Clay 1'  3"  1'  2" 

3.  Coal 3'  1"'  3'  0" 

4.  Clay 2”  3" 

5.  Coal 9"  8" 


The  AYaynesbnrg  Sandstone  has  become  cpiite  shaly,  and 
is  rather  an  arenaceous  shale.  It  aflords  a very  insecure 
roof,  so  that  the  top  bench  cannot  betaken  out.  Xo.  3 is  slaty 
and  is  decidedly  inferior  coal,  leaving  a large  quantity  of  ash 
and  cinder.  The  bottom  bench  is  similar  to  the  middle  one, 
and  is  used.  At  the  creek  near  Al’Clain  & Ivammerer’s  open- 
ino;  the  Uniontoion  Coal  is  seen,  restins:  on  fifteen  feet  of  lime- 
stone  and  only  fifty-five  feet  below  the  'Wayneshurg . The  last 
bank  in  the  Wayneshurg  seen  on  the  waters  of  Alingo  creek 
belongs  to  Air.  II.  AVaime,  but  was  not  measured,  as  the  mouth 
of  the  entry  was  choked  with  debris  and  contained  much  Ava- 
ter. 

At  the'  extreme  south-Avest  corner  of  the  tOAAUiship,  near 
Air.  J.  B.  Alosier’s  residence,  an  imperfect  exposure  occurs  on 
a hill  aboA-e  the  cut  on  the  Ilempfield  railroad  extension, 
reaching  from  the  Upper  AVashington  Limestone  to  Lime- 


stone II. 

1.  Upper  AA''aslungton  Limestone  YI 20' 

2.  Concealed 30' 

3.  Jolley  town  Coal  Bed Blossom. 

4.  Concealed ■ C5' 

5.  Sandstone 4 

6.  Shale 8' 

7.  Calcareous  shale 3' 

S.  Limestone  III 8' 

9.  Sandy  shale 20' 

10.  Bituminous  shale 2' 

11.  Shale S' 

12.  Limestone  II 10' 


Xo.  1 is  seen  in  the  summits  of  the  hills,  and  many  of  the 
farmers  have  burned  it  for  lime.  The  Jolleytoivn  Coal  is  not 
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more  than  one  foot  thick.  The  exposure  in  the  cut  is  a veiy 
favorable  one,  showing  Limestones  II  and  III  distincthn  At 
most  of  the  road  exposures  the  debris  of  the  upper  stratum  is 
continuous  with  that  of  the  lower,  so  that  one  usually  finds 
difficulty  in  sejiarating  them.  Ill  is  hnfi  colored,  and  shows 
man}'  hryozoans  on  its  weathered  surface.  The  black,  some- 
Avhat  calcareous  shale  resting  on  it  has  many  lamellihranchiates, 
together  with  occasional  specimens  of  teeth  and  scales  of  fish, 
the  latter  heloiming  to  Bhizodus.  Livalve  crustaceaus  are  not 
rare  in  this  stratum.  The  carbonaceous  shale  Ao.  10  is  rich  in 
bivalve  crustaceans  and  remains  of  fish,  with  now  and  then  a 
leaf,  which  gives  evidence  of  long  maceration  before  final  burial. 
Limestone  II  is  fossiliferous  here,  and  contains  innumerable 
specimens  of  minute  univalves.  It  is  not  fully  exposed,  and  is 
certainly  much  thicker  than  is  given  in  the  section. 

On  Peters’  creek,  about  half  a mile  from  the  L'nion  township 
line,  the  blossom  of  the  Bedstone  Coal  is  seen  at  fifty-five  feet 
above  the  Pittshw'g  Coal,  and  resting  upon  an  impure  limestone. 
At  thirty  feet  higher  is  a dark  shale,  separated  from  the  great 
limestone  above  by  thirty  feet  of  sandy  shale.  Fragments  of 
the  limestone  occur  through  a vertical  space  of  fifty  feet,  but 
there  is  no  exposure  of  the  rock  in  place.  On  a little  run  com- 
ing in  at  the  Methodist  church  the  Pittsburg  is  worked  by  Mr. 
L.  Phillips,  and  at  a short  distance  farther  up  by  INIr.  Cassber, 
opposite  Thomas’  saw  mill.  These  banks  show  as  follows : 

Roof  division Concealed.  Concealed. 

Clay 1'  0''  1'  1" 

Coal,  Lower  Division 5'  Sp'  6'  0 ' 

The  partings  associated  with  the  bearing-in  bench  are  each 
one-half  inch  thick.  The  quality  of  the  coal  differs  at  these 
banks.  In  the  first  the  top  and  “brick”  benches  are  so  clean 
as  to  be  superior  smithing  coal,  whereas  in  the  second  the  top 
bench  contains  many  persistent  “binders”  of  pyrites.  The 
“lower  bottom”  is  not  removed  at  either.  ISTot  far  from  Thomas’ 
mill  the  Pittsburg  goes  under,  and  no  openings  are  seen  in  any 
other  bed  for  nearly  two  miles.  At  a short  distance  above  the 
forks  of  the  stream,  near  Mr.  J.  Eainey’s  house,  the  TJniontoion 
coal  is  seen  in  the  road  resting  on  its  characteristic  yellow  lime- 
15 — K. 


226  K. 


REPORT  OF  PROGRESS.  STEVEXSON,  1875. 


stone.  Xear  by  tlie  Waynesburg  Coal  is  mined  by  Mr.  J.  Pat- 
terson, and  at  a mile  south  by  Mr.  Atkinson.  Both  of  these 
openings  are  new,  and  have  been  worked  but  little.  The  coal 
IS  poor,  being  slaty  and  sulphurous.  The  middle  bench  is  three 
feet  six  inches  at  the  former,  and  two  feet  eight  inches  at  the 
latter. 

Coming  down  from  the  hill  back  of  Mr.  Patterson’s  to  the 
fork  in  the  road  at  IMr.  Rainey’s  the  following  section  was  seen 


1.  Washington  Coal  Bed Blossom. 

2.  Concealed 50'  0" 

3.  Waynesburg  “b”  Coal  Bed 2'  0" 

4.  Concealed 90'  0" 

6.  Waynesburg  Coal  Bed 4'  6" 

6.  Concealed 50'  0" 

7.  Uniontown  Coal  Bed Blossom. 

8.  Limestone * 4'  0" 


The  blossom  of  the  Washington  Coal  is  very  large  and  covers 
a vertical  space  of  about  eight  feet.  The  Waynesburg  “6”  is 
a dull-brownish  coal  and  evidently  inferior.  The  feature  of 
interest  in  the  section  is  the  smallness  of  the  intervals  as  com- 
pared with  the  same  in  Greene  county,  or  even  in  the  south- 
eastern portion  of  this  county. 

At  Munntown,  Limestone  II  is  in  the  road.  At  school 
house  Xo.  3,  a coal  three  feet  thick  is  shown  at  eighty  feet  be- 
low the  Wayvesburg^  which  is  possibly  the  Seioichley. 

33.  Peters  Toavnship,  in  AVashington  County. 

This  lies  ivest  from  IJnion  and  north  from  Xottinghom  and 
Xorth  Strabane.  I’eters’  creek  separates  it  from  Xottinghani 
and  a fork  of  Chartiers  creek  from  Xorth  Strabane.  The  Pin- 
hook  axis  passes  through  the  soutli-east  corner  and  the  syn- 
clinal betiveen  that  and  the  Washington  axis  crosses  almost 
the  centre  of  the  toivuship.  The  section  extends  from  the 
Pittsburg  to  the  Washington  Coal. 

At  the  mouth  of  Brush  run  the  great  limestone  is  well  ex- 


2iosed,  as  follows ; 

1.  Concealed 117'  O'' 

2.  Limestone 1'  0" 

3.  Sandstone 5'  0 ' 

4.  Limestone,  brecciated • 2'  6" 

5.  Concealed 15'  0" 

6.  Limestone 4'  6" 
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7.  Sandstone 14'  0" 

8.  Concealed 15'  0 ’ 

9.  Shale o'  O ' 

10.  Limestone 12'  0 ' 

11.  Shale 12'  0 ' 

12.  Limestone 50'  0" 

13.  Sandy  shale  to  creek 15  0" 


jSTo.  6 is  coarsely  breeciated  near  the  top,  and  contains  great 
numbers  of  minute  univalves,  which  can  be  seen  only  on  the 
weathered  surface. 

jSTo-.  12  contains  every  variety  of  rock  from  clean  ringing  lime- 
stone to  the  dull  impure  material  which  breaks  up  on  expo- 
sure. The  former  will  yield  good  lime  and  the  latter  will  give 
a hydraulic  lime  or  possibly  cement.  The  junction  between 
12  and  13  is  not  well  exposed,  but  some  coaly  matter  is  there 
Avhich  represents  the  Sewickley  Coal. 

The  Uniontown  Coal  should  occur  in  the  exposed  portion  of 
the  section,  but  no  evidence  of  its  presence  Avas  observed. 
About  half  a mile  south-Avest  from  the  Aullage  of  Thompson- 
ville  the  Washington  Coal  is  seen  in  the  road  near  Mr.  W. 
Hawes’  residence,  and  appears  to  be  not  far  from  four  feet 
thick.  SomeAvhat  more  than  a mile  south  from  this  the  blos- 
som of  the  Waxjneshurg  is  exposed  in  the  road  near  the  house 
of  Mr.  J.  P.  Skile,  where  it  is  about  three  feet  thick  and  rests 
on  tAvelve  feet  of  shale,  below  Avhich  is  a limestone. 

At  a mile  and  one-half  above  Thompsonville,  in  a field  be- 
longing to  the  M’Loney  heirs,  the  Wayneshurg  blossom  is 
shoAvn.  Aear  BoAA'erhill  this  coal  Avas  once  Avorked  by  Mr. 
Ilixon,  but  AA^as  found  so  poor  and  thin  that  the  working  was 
abandoned.  A similar  condition  exists  on  the  property  of  Mr. 
Bell,  one  mile  Avest  from  BoAverhill.  In  the  south-Avestern 
portion  of  the  tOAvnship  the  folloAving  succession  was  obsei’A^ed 
on  the  road  leading  north  from  Mr.  S.  Speer’s  residence. 


1.  Limestone  II 

2.  Washington  Coal  Bed  . 

3.  Concealed 

4.  Wayneshurg  Coal  Bed. 

5.  Concealed 

6.  Uniontown  Coal  Bed. 

7.  Limestone 


25' 

Blossom. 

120' 

Blossom. 

45 

Blossom. 

20' 


The  Uniontoivn  appears  to  be  not  less  than  three  feet  thick, 
but  it  has  not  been  opened  in  the  vicinity.  The  feature  of  es- 
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peeial  interest  in  tliis  section  is  tLe  greatly  cliniinislied  inter- 
vals between  tlie  coals.  Throughout  the  western  portion  of 
this  township  the  Washington  and  Wayneshurg  Coals  are  too 
thin  to  be  worked,  even  if  the  coal  were  good  for  anything. 
iSTear  the  Presbyterian  church,  in  the  north-east  part,  the  former 
was  once  mined  by  stripping.  About  one-fourth  of  a mile  north- 
west from  that  church,  on  a hill  known  as  Rocky  Ridge,  is  seen 
the  remnant  of  a massive  sandstone.  The  fragments  on  this 
outlier  look  like  huge  bowlders,  and  many  of  them  are  of  great 
size,  weighing  several  tons.  The  nearest  continuous  bed  of 
the  rock  is  iiearly  half  a nule  away.  This,  like  the  broken 
stratum  at  Hillsborough,  is  an  interesting  example  of  atmos- 
pheric erosion.  The  rock  is  two  hundred  and  seventy  feet  above 
the  Wayneshurg  Coal,  and  therefore  belongs  near  the  horizon 
of  Limestone  YI. 

About  two  miles  south  from  the  church,  on  a tributary  of 
Peters’  creek,  the  Wayneshurg  vuis  once  opened  by  Mr.  Joseph 
Townsend,  wdio  found  it  in  all  not  far  from  six  feet  thick.  The 
bed  lay  high  up  on  the  hill,  and  as  it  had  but  little  cover  the 
coal  was  of  exceptionally  bad  quality,  and  the  working  was 
abandoned.  From  this  old  opening  to  the  run  is  one  hundred 
and  fifty  feet.  At  three  hundred  yards  farther  down  the  stream 
the  Hedstone  Coal  is  seen,  so  that  the  extreme  interval  between 
the  two  coals  is  not  more  than  one  hundred  and  seventy-five 
feet,  thus  making  the  interval  between  the  Wayneshurg  and 
Pittshurg  not  more  than  two  hundred  and  twenty-five  feet ; 
whereas  in  IMarshall  county  of  AYest  Yirginia,  just  beyond  the 
south-west  corner  of  the  district,  the  interval  betiveen  the  same 
coals  is  four  hundred  feet. 

At  half  a mile  farther  down  this  stream  the  Redstone  was 
mined  many  ^^ears  ago  by  Mr.  E.  R.  Townsend,  who  states  that 
it  is  four  feet  thick,  and  yields  an  excellent  coal  for  grates,  that 
burns  freely  and  leaves  a fine  white  ash.  It  rests  on  limestone 
and  has  a limestone  roof.  The  chief  drawback  to  successful 
mining  is  the  frequency  of  clay-veins  and  horsebacks.  The 
same  bed  was  opened  on  IMr.  T.  M’Comb’s  land  nearer  Peters’ 
creek,  where  it  showed  the  same  characteristics. 

The  Pittshurg  is  mined  on  Peters’  creek,  near  Thomas’  mill, 
by  Mr.  R.  M’Comb,  and  at  a mile  south-east  on  a tributary  of 
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that  stream,  by  Mr.  A.  Buckingham.  Tlie  measurements  of 
the  lower  division  at  these  openings,  arc  as  follows. 

O'  on  o ' 1 1 'I 

1.  Coal 3 ..  - 11 

2.  Coal  and  partings “l'  >^2 

3.  Brick  coal ^ ® ” 

4.  Lower  Bottom  cooA W ^ 

At  Mr.  [M’Comh’s  opening,  the  roof  division  is  exposed  and 
shows  three  benches,  five,  four  and  eighteen  inches  thick,  all 
of  them  very  impure.  The  coal  difters  in  quality  at  these  hanks. 
At  the  former  it  contains  so  much  pyrites  in  hinders  and  lumps 
that  no  portion  of  the  hed  can  he  used  hy  hlacksmiths,  whereas 
at  the  latter,  the  upper  bench  is  good  smithing  coal  through- 
out. In  both,  the  lower  bottom  is  slaty  and  sulphurous  and  is 
not  removed.  The  coal  rests  on  a sandy  clay,  heloiv  uhich  is 
an  irregular  limestone. 

34.  Cecil  Toavnship,  AVashington  County. 


This  adjoins  Peters  on  the  west  and  is  separated  from  it  hy 
Cliartiers  creek.  Miller’s  run  fiows  eastwardly  through  its 


centre  and  the  AVashington  axis  passes  through  its  eastern  por- 
tion. The  section  extends  from  the  base  of  the  Great  Lime- 
stone to  the  Washington  Coal. 

The  exposures,  aside  from  those  in  the  cuts  on  the  Cliartiers 
railway,  are  extremely  poor.  The  JJ ashingfon  and  JJ agneshu) g 
Coals  are  so  thin,  that  for  many  years  no  openings  have  been 
in  operation,  and  their  blossoms  are  so  frequently  concealed 
that  one’s  position  is  often  doubtful.  The  Great  Limestone  is 
exposed  along  most  of  the  streams,  but  for  the  most  part  the 
exposures  are  so  indefinite  that  the  relative  horizon  cannot  be 
determined.  The  work  is  rendered  the  more  difficult  by  the 


fact  that  the  synclinal  between  the  AAMshington  and  Claj  s\ille 
axes  crosses  the  township,  and  cannot  be  definitely  located,  as 
it  is  very  shallow  and  the  western  anticlinal  is  becoming  ill- 
defined  as  it  goes  northward. 

Descending  the  hill  from  the  cemetery  south  from  A enice, 


the  following  intervals  were  found  in  the  road : 

O 

1.  Limestone  II 

2.  Washington  Coal .* 

3.  Concealed 

4.  Limestone  I “a” 

5.  Concealed 


Fragments. 

Blossom. 

50'  0" 
Fragments. 
40'  O'' 
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6.  Wayneshurg  Coal Blossom. 

7.  Concealed  to  creek  at  Venice 140'  0" 


Tliere  is  a constant  diminution  in  tlie  intervals  between  the 
coals.  Tliere  is  no  evidence  of  coal  associated  with  the  limestone 
'No.  4,  and  it  is  quite  possible  that  Waynesburg  “ a”  and  “6”  are 
absent.  Tbe  place  of  the  TJniontown  Coal  is  concealed,  but  the 
bed  is  so  persistent  that  there  can  hardly  be  any  doubt  of  its 
presence.  It  is,  however,  of  no  economical  value,  being  ex- 
ceedingly thin  wherever  seen  in  this  portion  of  tbe  county. 

In  the  extreme  northern  portion  of  tbe  township  at  the  cross- 
roads half  a mile  south  from  the  railroad,  the  blossom  of  the 
IVasMngton  {f)  is  seen  three  hundred  feet  above  the  Pittsburg, 
as  exposed  at  M’Donald’s  station. 

Limestone  II  is  seen  at  the  cross-roads  near  J.  J.  Johnson’s 
hotel  and  store,  about  half  a mile  from  the  point  where  Miller’s 
run  crosses  the  county  line.  About  two  miles  farther  south- 
east on  a tributary  to  Chartiers  creek,  Mr.  AVhite  found  a little 
coal  near  the  saw-mill,  in  the  following  section : — ■ 

1.  Shaly  sandstone 10'  0" 

2.  Coal. 

a Coal '8  \ 

h Clay 4"  1 1 10  ' 

c Coal 10"  } 

3.  Shale 15'  0" 

4.  Limestone  seen 6'  0" 

This  is  evidently  the  Waynesburg  Coal.,  but  owing  to  the  lack 
of  exposures  in  the  vicinity  its  relations  cannot  be  absolutely 
determined.  Along  the  Chartiers  Valley  railway  the  expos- 
ures are  quite  satisfaetbry  from  the  base  of  the  Great  Lime- 
stone up  to  the  Waynesburg  Coal.  About  half  a mile  below 
Cannonsburg,  the  base  of  this  limestone  is  shown  to  the  thick- 
ness of  twenty-seven  feet.  For  the  most  part  it  is  dull,  almost 
cream  colored,  has  a smootb  fracture,  and  when  long  exposed 
to  the  Aveather  it  breaks  doAvn  into  irregular  fragments.  It 
does  not  yield  good  lime,  but  if  burned  Avith  care  might  give 
a fair  cement.  The  bottom  layer  contains  vast  numbers  of 
minute  uni-  and  biA’ah^es,  Avliich  are  very  distinct  on  theAveath- 
ercd  surface,  but  being  im]ierfectly  silicitied  they  are  usually 
defectiA’e,  so  that  identification  AA’ould  be  difficult.  On  the  sur- 
face of  fresh  fracture  the}'  appear  only  as  points,  giving  the 
rock  a “ birdseye”  appearance.  Lireetly  under  the  limestone  is 
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a mass  of  coaly  matter  eighteen  inches  thick,  which  represents 
the  Sexoiddcy  Coal^  and  rests  on  a thinly  laminated  sandstone, 
of  which  Old}"  ten  feet  are  exposed. 

The  lower  division  of  the  Great  Limestone  continues  in  sight 
to  where  the  railroad  crosses  the  creek,  and  is  nearly  fifty  feet 
thick.  Two  layers  in  the  upper  portion,  one  of  them  at  the 
very  top  and  quite  ferruginous,  the  other  at  ten  feet  lower,  yel- 
lowish to  almost  white  and  somewhat  brecciated,  are  fossilifer- 
ous.  The  latter  contains  only  minute  univalves,  while  the 
other  shows  only  obscure  hryozoans.  In  each  case  the  fossils 
are  not  distinguishable  on  the  surface  of  fresh  fracture.  Twen- 
ty feet  above  the  top  is  another  fossiliferous  limestone,  contain- 
ins:  onlv  minute  univalves. 

Between  Yaneman’ station  and  Grier’s,  the  upper  division  of 
the  Great  Limestone  is  seen,  including  a thin  coal  from  three 
to  six  inches  thick,  which  may  possibly  prove  to  he  the  Union- 
town.  At  Grier’s,  about  seventy  feet  above  the  track,  there  is 
an  old  opening  in  the  ^Yayneshurg , which  shows  as  follows: 

Waynesburg  Coal  Bed. 


1.  Coal C ' 

2.  Clay 2" 

3.  Coal 1'  4" 

4.  Clay 2" 

5.  Coal 4" 


This  coal  is  said  to  he  very  good,  but  the  opening  has  been 
deserted  for  many  years.  I’ju’ites  cannot  he  present  in  large 
quantity,  for  a most  excellent  spring  issues  from  the  bank.  A 
section  obtained  here  shows  the  upper  part  of  the  great  lime- 


stone as  follows : 

1.  Sandstone 10' 

2.  Wayneshurg  Coal  Bed 2'  6" 

3.  Concealed 8' 

4.  Sandstone 35' 

5.  Uniontoivn  Coal  Bed Blossom. 

6.  Limestone  and  shale 8' 

7.  Shale 6' 

8.  Limestone  and  shale 8' 

9.  Sandstone 9 

10.  Limestone C 

11.  Shale 2'  6'' 

12.  lAmestone  seen 8' 


The  rest  of  this  section  as  obtained  at  the  month  of  Brush  run. 
has  already  been  given  in  the  description  of  Peters  township. 
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35.  Chartiers  Township,  in  IYasiiington  County. 

This  adjoins  Cecil  on  the  south,  and  has  Chartiers  creek  for 
its  eastern  boundary.  The  west  fork  of  that  creek  flows  east- 
ivard  across  it.  The  surface  has  been  worn  aivay  by  erosion,, 
so  that  the  section  reaches  from  the  Pittsburg  only  to  the 
Wayneshurg  Coed.  The  AYashington  anticlinal  skirts  along  the 
eastern  border,  and  the  synclinal  between  that  and  the  Clays- 
ville  axis  runs  through  the  central  portion  of  the  township. 
There  are  few  exposures  aside  from  tliose  of  the  Pittsburg  Coal, 
as  the  whole  surface  is  covered  with  a thick  mass  of  debris, 
which,  though  quite  inconvenient  to  the  geologist,  is  an  excel- 
lent soil,  and  renders  this  one  of  the  flnest  agricultural  town- 
ships in  the  county. 

Along  Chartiers  creek,  the  openings  are  quite  numerous,  be- 
ginning above  the  Pittsburg  pike  and  continuing  to  just  below 
Cannonsburg,  wdiere  the  coal  goes  under  the  creek.  The  first 
opening  seen  is  that  operated  by  Mr.  Peter  Ashurst,  who  mines 
by  an  inclined  shaft,  reaching  the  coal  at  a vertical  distance  of 
fourteen  feet.  At  one-third  of  a mile  north,  the  coal  is  opened 
by  Mr.  James  Arthur.  Measurements  made  at  these  openings 
show  a somewhat  wider  range  of  variation  than  is  commonly 
found  within  so  short  a distance. 


Pittsburg  Coal. 

1.  Coal 8"  2" 

2.  Clay I'  6"  to  5”  4" 

3.  Coal 2'  6''  8" 

4.  Alain  clay  parting 4"  1'  2" 

5.  Coal 2' 10"  2'  7" 

6.  Co aZ  and  partings.. 3"  3" 

7.  “Brick”  coal 11"  10" 

8.  “Lower  Bottom”  coal 1'  0"  1'  4" 


The  main  clay  parting  is  not  often  so  thin  as  at  the  place- 
where  the  measurement  was  made  in  Mr.  Ashurst’s  entry, 
though  in  this  towmship  it  is  sometimes  very  thin.  The  roof 
division  is  utterly  worthless  for  fuel  and  is  not  removed  ; but 
it  is  of  service  in  strengthening  the  roof,  Avhich  is  not  always 
secure.  Some  shale  occasionally  intervenes  between  the  coal 
and  sandstone  above,  but  it  is  not  persistent. 

At  both  of  these  openings,  Uo.  5 is  an  excellent  coal.  For 
the  most  part  it  seems  to  be  free  from  pyritous  binders,  though 
in  Mr.  Ashurst’s  entry  a rather  persistent  streak  of  pyrites 
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occurs  at  one  foot  from  the  top.  This  bench  contains  much 
semi-cannel  and  is  said  to  he  in  high  repute  as  fuel  for  domestic 
use.  The  “ Erick”  coal  is  said  to  be  equally  good.  A parting 
occurs  het\Yeen  it  and  the  lower  bottom,  hut  commonly  it  is  so 
thin  as  to  he  imperceptible  on  the  face  of  the  coal.  The  benches 
however  are  always  distinct  and  are  separated  by  the  miner. 
The  lower  bottom  is  exceedingly  had  and  is  invariably  left  in 
the  hank. 

On  the  Pittsburg  pike  the  coal  is  extensively  mined  hj"  lion. 
J.  II.  Ewing  and.  by  ISIr.  J.  Allison.  At  the  former  opening 
it  is  still  below  the  surface,  hut  at  the  latter  it  is  above  the 
road  and  is  worked  by  a tunnel.  The  coal  is  thicker  here  than 
at  the  hanks  just  referred  to,  as  appears  from  the  following 
measurement  of  the  lower  division  : — 

1.  Coal 3'  0"  3'  4' 

2.  Corti  aucl  partings 3"-5"  3''-5'' 

3.  “Brick”  coal 10”  1'  0” 

4.  “ Lower  Bottom”  coal 1'  6”  1'  0” 

At  IMr.  Ewing’s  shaft  the  roof  division  appears  to  have  hut 
one  bench  of  coal  which  is  from  one  foot  to  one  foot  six  inches 
thick.  At  Mr.  Allison’s  opening,  the  roof  is  not  well  exposed, 
only  a confused  mass  of  coal  and  shale  two  feet  thick  having 
been  seen.  The  coal  is  mined  very  largely  by  these  gentlemen, 
not  only  for  the  supply  of  Ad ashington,  hut  also  for  shipment. 
It  has  a high  reputation  and  is  undeniably  a very  tine  coal. 
Here,  as  at  the  other  banks,  the  lower  bottom  is  not  removed. 

Between  these  and  the  mouth  of  the  AVest  fork  of  Chartiers 
creek,  no  other  openings  were  seen,  although  the  coal  is  avail- 
able on  all  the  farms  ; but  just  below  Iloustonville,  the  bed  has 
been  opened  by  Mr.  D.  C.  Houston,  as  well  as  by  IMrs.  Foley, 
on  the  adjoining  proper!}'.  At  the  former,  the  bed  shows : 


1.  Shale 8'  0” 

2.  Roof  division 2'  0” 

3.  Clay 1'  0” 

4.  Lower  division 5'  0 ' 


At  Mrs.  Foley’s  opening  the  roof  is  double,  the  benches  being 
two  and  nine  inches,  separated  by  only  two  inches  of  clay.  The 
main  parting  varies  from  nine  inches  to  less  than  half  an  inch. 
The  coal  seen  on  the  dump  at  these  banks  is  exceedingly  clean 
and  shows  little  pyrites.  It  is  soft,  caking  and  no  doubt  is  a 
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good  gas  coal.  Thin  streaks  of  cairnel  occur  in  the  top  bench, 
and  at  ten  inches  from  the  top,  there  is  a thin  hut  persistent 
hand  of  pyrites.  In  the  vicinity  of  Cannonshurg,  the  openings 
are  quite  numerous.  On  a little  stream  coming  in  at  the  upper 
end  of  the  village,  the  following  section  -was  obtained  in  the 
entry  to  ]\Ir.  Banfield’s  works  : 


1.  LaminSited  sandy  shale 8'  0" 

2.  Clay  shale 1'  O'' 

3.  Roof  division 0'  lO"  , 

4.  Clay.'. 0'  2" 

5.  Lower  division  seen 4'  6" 


The  coal  of  the  lower  division  is  good  and  resembles  that 
from  the  works  already  mentioned.  The  diminution  of  the 
roof  and  the  main  clay  parting  is  a little  curious.  Following 
up  the  road  past  these  openings,  ni)  good  exposure  is  seen  though 
a vast  amount  of  limestone  in  fragments  is  strewn  over  the 
road.  "Where  this  intersects  the  Ridge  road,  a coal  blossom  is 
shown  immediately  overlying  a yellow  limestone  and  two  liun- 
dred  and  thirty  feet  above  the  Pittsburg  coal  where  last  seen. 
This  blossom  is  that  of  the  Uniontoicn  Coal.  At  a little  w'ay 
north  from  this  fork  in  the  road,  a knob  rises  nearly  one  hun- 
dred feet  higher  and  should  catch  the  Wayneshurg,  but  no  evi- 
dence of  any  coal  was  found  on  it.  Rorth-w^est  from  this  point 
along  the  ridge  for  nearly  two  miles,  the  Uniontoicn  Coal  and 
its  associated  limestone  are  frequently  seen. 

On  Plum  run,  which  enters  the  west  fork  of  Chartiers  near 


Iloustonville,  the  Fittshurg  Coal  is  ' 

worked  by  Mr. 

S.  Skile  and 

IMr.  T.  Thompson,  at  whose  openin 

gs  the  lower  division  of  the 

bed  shows  as  follows : 

1.  Coal 

2'  10" 

2'  9" 

2.  Coal  and  i')artings 

3" 

3" 

3.  Coal 

1'  9" 

2'  0" 

Total 

4'  10" 

5'  0" 

Just  above  the  last  is  another,  belonging  to  Mr.  Hamilton, 
which  was  not  measured.  In  Mr.  Thompson’s  bank  a two  inch 
streak  of  cannel  occurs  at  three  to  six  inches  from  the  top.  In 
INIr.  Skile’s,  at  six  inches  from  the  clay  there  is  occasionally  a 
clay  hinder,  and  at  ten  inches  there  is  a very  persistent  streak 
of  pyrites,  one-fourth  of  an  inch  thick.  At  these  openings  the 
lower  bottom  is  taken  out,  and  is  little  inferior  to  the  rest  of 
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the  bed.  At  ^It.  Thompson’s  hank  the  roof  and  the  clay  are 
wanting,  and  the  sandstone  rests  directly  on  the  coal ; but  at 
iMr.  Skile’s  they  are  both  present,  though  the  roof  is  but  two 
inches  thick.  The  coal  passes  under  the  run  at  a short  distance 
above  iMr.  Hamilton's  opening,  and  the  liedstone  comes  down 
to  the  road,  where  it  is  seen  resting  on  a thin  limestone.  It  is 
too  thin  to  he  of  any  value. 

On  the  west  fork  of  Ohartiers  creek  no  opening  is  in  opera- 
tion below  Coiinellsville ; there  the  coal  is  mined  by  John 
Fee.  From  the  mouth  of  the  stream  up  to  this  point  the  Pitts- 
hurg  is  available  on  eveiy  farm,  and  at  main’  places  the  lime- 
stone below  it  is  exposed  in  the  road.  At  Mr.  Fee’s  opening 
the  section  is — 

1.  Sandstone Not  measured. 

2.  Pittsburg  Coal. 


Coal. 

Clay. 

Coal. 


6'  11" 


3.  Clay  and  shale 

4.  Limestone 


8'  0" 
4'  0" 


The  clay  and  shale  immediately  below  the  coal  contain  a good 
deal  of  nodular  iron  ore,  but  the  quantity  is  not  sufficient  to 
be  of  economical  value.  Above  Connellsville  the  coal  rises 
for  some  distance  at  nearly  the  same  rate  as  does  the  bed  of  the 
stream,  but  goes  under  finally  about  half  a mile  below  the  cross- 
ing of  the  Hickory  road. 

On  that  road,  between  the  west  fork  of  Chartiers  and  the 
poor-house,  there  are  few  exposures.  The  Great  Limestone  is 
show’ll  near  each  stream,  and  on  the  ridge  portion  of  the  road 
the  blossom  of  the  Uniontoicn  Coal  is  frequently  exposed,  ac- 
companied by  its  yellow’  limestone.  This  coal  has  been  opened 
at  a little  distance  oft' the  road  by  Mr.  Fergus. 

36.  Horth  Strab.4ne  Township,  in  AFashington  County. 

This  lies  east  from  Chartiers  and  south  from  Cecil  and  Pe- 
ters. The  north  fork  of  Chartiers  crosses  it  from  south  to 
north,  and  Chartiers  creek  itself  is  the  w’estern  boundary  of  the 
tow’nship.  The  section  extends  from  the  Pittsburg  Coal  to  the 
Upper  AVashington  Limestone.  The  horizon  of  the  Pittsburg 
Coal  is  reached  only  on  Chartiers  creek,  and  the  rest  of  the 
tow’nship  lies  chiefly  above  the  ^Vaynesburg  Coal. 
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Xear  Iloustonville  station,  on  tlie  Chartiers  Valley  railroad, 
Mr.  T.  Boon  mines  the  Pittsburg,  which  shows : 

Roof  division 0'  Oj"  j 

Clay 1'  0 " i 7'  Qi" 

Lower  division 6'  0 ''  ' 

A hand  of  pyrites  is  persistent  in  the  top  heneh  of  the  lower 
division  and  is  frerpiently  donhle,  the  two  portions  being  one 
and  two  inches  respectively.  The  lower  bottom  was  not  ex- 
posed and  its  thickness,  two  feet,  is  given  on  the  authority  of 
the  pit-boss.  This  part  is  very  poor  and  is  not  mined.  The 
rest  of  the  coal  is  very  good. 

Opposite  Cannonshurg,  another  opening  is  seen  just  above 
the  creek  and  belonging  to  Mr.  IMyers.  The  section  here  is: 


1. 

Sandstone 

25'  0" 

o 

Sandy  shale 

13'  0" 

3. 

Redstone  Coal  bed 

0'  3" 

4. 

Sandy  shale 

12'  0" 

6. 

Carbonaceous  shale 

2'  0" 

6. 

Pittsburg  Coal  bed. 

Roof  division 

7"  j 

Clay 

0"  1 

5'  6" 

Lower  division 

3' 

11"  1 

7.  Shale  and  sandstone 20'  *0" 

8.  Limestone  in  the  creek 2'  0" 

The  little  coal  above  the  Pittsburg  is  found  also  at  IMr.  Ban- 
field’s  works  on  the  opposite  side  of  tlie  creek,  and  is  without 
doubt  the  Redstone.  The  carbonaceous  shale  just  over  the  coal 
shows  indistinct  impressions  of  plants  with  many  minute  scales 
and  teeth  of  fish,  and  occasional  lamellibranchiates.  The  sandy 
shale  Ho.  4,  is  thinly  laminated  and  contains  much  broken  veg- 
etable matter,  so  that  it  resembles  the  shale  under  the  ^Vash- 
ington  Coal.  The  Pittsburg]  Coal  here  is  said  to  be  very  good 
but  somewhat  li2:hter  than  that  obtained  on  the  other  side  of 
the  creek.  The  thinness  of  the  lower  division  is  due  to  the 
upper  bench  which  is  only  eighteen  inches,  while  the  other 
benches  retain  their  thickness.  The  Limestone  Ho.  8,  is  crowded 
Avith  minute  univalves.  At  a short  distance  below  this,  the 
coal  passes  under  the  creek. 

On  the  old  road  to  Bittsburg,  about  one-fourth  of  a mile  north 
from  the  township  line,  the  Upper  Washington  limestone  is  ex- 
posed at  the  fork  in  the  road.  A section  was  obtained  here 
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wliicli  gives  tlie  succession  down  to  the  iliddle 'Wusliingtou 


limestone : 

1.  Upper  Washington  limestone,  VI S' 

2.  Sandstone  and  shale 12' 

3.  JoUtytoivn  Coal  bed — 

4.  Concealed 75' 

5.  Limestone 5' 

6.  Sandstone 30' 

7.  Middle  Washington  limestone,  IV,  seen 3' 


Limestone  VI  exhibits  its  usual  cbaracter,  weatbering  almost 
suow-wbite  with  a sliubt  tino-e  of  blue.  Tbe  surface  of  fresb 

O O 

fracture  varies  in  ditferent  portions  of  tbe  bed,  from  black  to 
nearly  white.  Limestone  Xo.  4 is  very  coarse,  somewhat  brec- 
ciated  and  ferruginous,  and  tbe  weathered  surface  is  lamellar. 
Tbe  Jolleytoivn  Coal  is  thin.  At  tbe  fork  in  the  road,  nearly  a 
mile  from  tbe  township  line.  Limestone  IV  is  in  tbe  roadside, 
showing  its  characteristic  bright  yellow  color.  Turning  off 
southward  here,  tbe  following  succession  is  seen  in  tbe  road  and 
ends  at  the  tOAvnsbip  line  below  Mr.  D.  Quail’s  bouse  : 

1.  IMiddle  Washington  limestoins  I’V 


2.  Concealed 70' 

3.  IVashington  Coal  bed Blossom. 

4.  Concealed 50' 

5.  Waynesburg  “ b”  Coal  bed Blossom. 

6.  Concealed GO' 

7.  Waynesburg  Coalbed Blossom. 

8.  Concealed 43' 

9.  Uniontown  Coal  bed Blossom. 

10.  Concealed 35 

11.  Limestone 3' 


Joining  this  and  tbe  preceding  section  together  tbe  interA’al 
betAveen  tbe  ^Yashil^lgton  Coal  and  Limestone  Y1  is  found  to 
be  one  hundred  and  forty  feet.  Tbe  blossoms  indicate  that 
the  coals  in  tbe  section  are  ad.  thin.  Xo.  5 is  referred  to  tbe 
Waynesburg  “i,”  because  the  blossom  evidently  belongs  higher 
up  in  the  bill  than  its  place  in  tbe  section  sboAvs.  It  is  clearly 
a slip. 

Leturning  to  tbe  old  Littsburg  road,  which  here  is  simply 
the  Cannonsbnrg  road,  one  finds,  near  the  residence  of  Mr.  J. 
Haines,  both  tbe  Washington  and  tbe  Waynesburg  ‘kd’  in  the 
road  and  seventy-five  feet  apart.  Xear  tbe  same  place  Lime- 
stone I “i”  and  II  are  quite  thick,  each  being  not  far  from 
tAventy  feet.  From  this  to  tbe  Presb^derian  church,  Lime- 
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stone  II  is  almost  constantly  in  sight  along  the  I'oad  and  has 
its  characteristic  black  shale  resting  on  it  On  the  road  to 
Cannonshnrg,  turning  off  at  the  Presbyterian  church,  Jhere  is 
a stratum  of  calcareous  shale,  containing  coprolites  and  teeth 
of  fish  in  great  numbers,  many  of  which  were  collected  years 
ago  by  Prof.  Jones,  of  Washington  and  Jefferson  College,  in 
whose  2“)OSsession  they  now  are.  The  specimens  are  very  fine, 
and  some  of  the  coprolites  are  two  inches  long.  The  stratum 
is  now  concealed,  but  is,  as  nearly  as  I can  determine  from  the 
description  given,  about  three  hundred  feet  above  the  Pittsburg 
Coed.  About  a mile  and  a half  north-east  from  the  church  the 
Uniontown  Coal  is  seen  near  Mr.  E.  M’Clelland’s  residence,  and 
its  limestone  is  directly  under  it. 

In  the  north-east  portion  of  the  township  the  Uniontown 
Coed  is  exposed  at  the  cross-roads  near  Mr.  J,  Scott’s  residence, 
Avhere  it  seems  to  be  about  two  feet  six  inches  thick.  Two- 
thirds  of  a mile  south  from  this,  near  the  head  of  a little 
tributaiy  to  the  north  fork  of  Chartiers  creek,  the  same  coal 
appears  in  the  road  near  l\Ir.  Thomas’  house.  On  this  stream 
Mr.  Lyons  many  years  ago  opened  the  W ayneshurg which  is 
three  feet  thick  and  only  forty  feet  above  the  Uniontoicn.  The 
same  betl  Avas  once  opened  also  by  Mr.  Bell  and  Mr.  Black  on 
this  run,  but  all  the  openings  Avere  long  ago  deserted,  and  no 
direct  information  can  be  obtained  respecting  the  coal.  All 
agree  in  stating  that  the  quality  Avas  inferior.  This  bed  is  ex- 
lAOsed  at  the  cross-roads  on  t]^e  creek  near  Mr.  R.  M’Clelland’s 
house  and  near  Air.  S.  Pollock’s  residence,  tAvo-thirds  of  a mile 
Avest  from  the  last.  At  Mr.  M’Clelland’s  the  Waynesburg  “a” 
is  fifty  feet  above  the  Wayyiesburg  and  is  associated  Avith  Lime- 
stone I “fl.” 


At  the  cross-roads  near  school-house  Ro.  2,  the  Waynesbiirg 
“ «”  and  Limestone  I “a’’  are  exjAOsed,  and  in  the  immediate  vi- 
cinity the  Waynesburg  is  Avorked  by  IMessrs.  W . & T.  Rees,  at 
Avhose  oiAenings  the  folloAAdng  measurements  AA^ere  made  : 


1.  Sandstone 

2.  Sliale 

8.  Bituminous  shale 

4.  Clay 

5.  Coal 

fi.  Clay 

7.  Coal 


20'  0" 

0'  0"  10'  0" 
3"  4" 

1'  0"  1'  2" 

2'  2''  2'  6" 

5"  6" 

7"  5" 
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The  AVajiieshurg  sandstone  is  more  compact  here  than  is 
usual  in  this  portion  of  the  county,  being  massive  and  resist- 
ing the  weather,  so  that  it  forms  blufts.  Some  quarrying  has 
been  dflne  above  the  mill,  and  the  stone  obtained  proves  excel- 
lent and  durable  for  building  puiqioses.  Tlie  shale  overlying 
the  coal  seems  to  be  utterly  barren  of  vegetable  impressions,  as 
diligent  search  was  not  rewarded  by  the  discoveiy  of  any  spe- 
cimens. The  main  bench,  IsTo.  5,  fully  maintains  the  evil  repu- 
tation of  the  bed.  It  contains  so  much  slaty  and  pyritous  mat- 
ter that  the  ash  Is  said  to  equal  the  combustible  matter.  The 
bottom  bench  is  still  worse  and  is  not  used.  Below  it  is  a bi- 
tuminous shale,  which-is  not  persistent. 

On  a little  tributary  to  the  ISTortli  fork  of  Chartiers  creek 
flowing  south-east  along  the  southern  border  of  the  township, 
the  Wayneshiirg  “ is  seen  near  the  steam  saw-mill.  One-third 
of  a mile  north  the  Upper  AVashington  limestone  is  exposed  at 
the  forks  in  the  road,  the  total  interval  between  it  and  the  coal 
being  two  hundred  and  thirty  feet.  The  blossom  of  the  Wash- 
ington Coal  is  seen  between  the  two  points  at  one  hundred  and 
sixty  feet  below  the  limestone. 

37.  South  Strabane  Township,  AVasiiington  Countv. 

This  adjoins  Chartiers  and  Xorth  Straliane  on  the  south,  and 
the  National  Road  is,  for  the  most  part,  its  southern  boundarv. 
The  synclinal  between  the  AVashington  and  Binhook  axes  cros- 
ses very  nearly  through  the  central  portion.  Chartiers  creek 
is  the  north-west  boundary,  and  the  Rorth  fork  of  thaf  stream 
flows  through  the  eastern  part.  Tlie  section  extends  from  the 
nttshwg  Coal  to  about  two  hundred  feet  above  the  Upper 
AVashington  limestone.  The  higher  rocks  are  not  well  exposed. 
A\^ashington  is  situated  in  the  south-west  corner  of  the  town- 
ship. 

On  the  road  leading  from  AA^ashington  to  Hickory  the  Wash- 
ington Coal  is  showm  in  a cutting  made  to  alter  the  grade  of 
the  road  within  the  corporate  limits  of  the  former  town.  It  is 
here  quite  thick,  and  at  ten  or  twelve  feet  below  it  is  the  Lit- 
tle Washington  Cofd  about  eight  inches  thick.  Under  this  is  tlie 
Limestone  I “ 6,”  which  is  associated  Avith  the  Washington  Coal 
throughout  the  Avestern  portion  of  the  county,  but  is  absent  in 
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the  eastern  part.  It  is  ferruginous  on  top,  hut  light-colored 
below.  The  same  rocks  are  exposed  at  a little  distance  beyond 
on  the  opposite  side  of  the  hollow.  From  this  point  to  the 
immediate  vicinity  of  Chartiers  creek  there  are  no  exjiosures, 
but  as  one  approaches  that  stream  he  sees  many  fragments  of 
the  Great  Limestone  in  the  road. 

Where  the  Pittsburg  road  passes  out  of  W^ashington  the 
'Washington  Coal  and  Limestone  II  are  seen  in  the  roadway. 
They  continue  in  sight  for  a short  distance  along  the  pike,  but 
the  road  soon  descends,  and  at  the  toll-gate  the  'Waynesburg  Coal 
is  at  only  a few  feet  above  the  level  of  the  road.  Many  years 
ago  it  was  mined  here,  but  the  opening  is  deserted,  and  no  di- 
rect information  is  within  reacli.  The  bed  is  said  to  be  about 
two  feet  six  inches  thick,  but  this  may  refer  to  the  main  bencli 
alone.  At  a short  distance  farthermn  a coal  blossom  is  in  the 
road,  which  may  be  the  Waynesburg  “a,”  but  its  relations  can- 
not be  determined  positivelju  as  the  rocks  are  rising  northward 
cjuite  rapidly,  and  there  are  no  exposures  in  the  vicinity. 
AVhere  the  road  descends  to  Chartiers  creek  the  Great  Lime- 
stone is  seen  in  the  road. 

At  the  toll-gate  a road  turns  off  northward  from  the  pike. 
On  this,  at  half  a mile  from  the  fork,  Messrs.  Harding  and 
W^arrick  have  sunk  a shaft  upon  the  Pittsburg  Coal,  in  which, 
according  to  the  superintendent  of  the  works,  the  following 
section  was  obtained  : 


1.  Soil 

A.' 

' 0" 

2.  Limestone 

45' 

' 0" 

o.  Sewicldey  Coal  Bed 

4" 

4.  Tiimcsf.onft 

o 

CO 

0" 

5.  Shale 

45' 

0" 

6.  Bedstone  Coal  Bed 

3 

0" 

7.  Sandstone 

20 

'0" 

8.  Shale 

1' 

0' 

9.  rutshurr/  Coal  Bed. 

Eoof  division 

9' 

0"  j 

Clav 

V 

0"  > 

8' 

10" 

Lower  division 

5' 

10"  ) 

The  Little  Coal,  Ho.  3,  is  evidently  the  Seioickley,  but  the 
sandstone  which  underlies  it  in  the  greater  part  of  the  district 
has  disappeared,  and  the  limestone  below  it  has  become  more 
compact  than  at  any  locality  in  this  neighborhood  where  the 
rock  is  at  the  surface.  The  Bedstone  Coal  is  of  fair  quality. 


SOUTH  STRABANE  TWP.,  WASHIKUTON  COUNTY.  K.  241 

In  the  original  shaft  it  is  two  feet  six  inches  thick,  but  in  the 
escape  shaft,  one  hundred  yards  from  the  other,  it  is  four  feet. 
The  Pittsburg  at  these  works  yields  a coal  of  excellent  quality, 
which -is  mined  extensively  to  supply  Washington. 

Along  the  Monongahela  pike  there  are  no  exposures  for  sev- 
eral miles,  excepting  one  of  the  Upper  Washington  limestone 
at  the  first  southerly  fork  of  the  road  beyond  the  toll-gate. 

On  the  old  Pittsburg  road,  the  Washington  Coat  continues  in 
view  to  the  first  fork  in  the  road.  Beyond  that,  about  half- 
way to  Ewing’s  station,  the  road  crosses  a high  hill  on  whose 
northern  side  the  following  section  occurs  : — 


1.  Middle  Washington  limestone  IV 

2.  Concealed  with  limestone  II  at  base ^ 70' 

3.  Washington  Coal  bed 4' 

4.  Concealed 60'  * 

5.  Coal 1' 

6.  Imperfectly  exposed,  mostl5'  sandstone 60' 

7.  Waynesbicrg  Coal  bed • Blossom. 

8.  Concealed 70' 


As  the  road  approaches  Ewingsville,  the  Great  Limestone  is 
seen  hut  the  exposures  are  incomplete. 

Eeturning  to  the  fork  of  the  road,  go  north  north-east, 
and  at  the  cross-roads  near  Mr.  J.  Munce’s  residence,  the  Wash- 
ington Coal  is  seventy  feet  above  us.  On  the  hill  beyond,  the 
thick  limestone  underlying  that  coal  is  well  exposed  and  has  a 
thin  coal,  probably  Waynesburg  “i”  directly  under  it.  The 
Washington  Coal  is  shown  just  beyond  where  the  Cannonshurg 
road  turns  off.  This  road  reaches  the  Waynesburg  Coal  at  the 
cross-roads  near  Air.  AI’lSTary’s  house,  and  the  Uniontown  at  the 
township  line.  On  the  other  fork,  the  Upper  AV ashington  lime- 
stone is  first  seen  where  the  road  to  Clokeysville  turns  oft', 
and  remains  in  sight  on  the  higher  portions  of  the  road  quite 
to  the  township  line.  The  Aliddle  AA’'ashington  limestone  is 
seen  on  the  cross-road  leadins:  to  the  old  Pittshurs:  road  and  on 
the  same  road  the  Washington  Coal  is  exposed  with  the  Lime- 
stone II,  resting  almost  directly  upon  it. 

On  the  proposed  extension  of  the  Ilempfield  railroad,  which 
for  a mile  or  more  runs  almost  alongside  of  the  National  pike, 
the  exposures  are  very  good.  In  a low  cut  just  east  from 
AVashington  the  Limestone  IV  is  well  shown  to  a thickness  of 
16— K 
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eight  feet.  In  the  inside  it  is  dull  flesh-colored  and  extremely 
hard,  hut  being  ferruginous  it  weathers,  after  long  exposure, 
to  the  depth  of  several  inches.  The  weathered  surface  grad- 
ually exfoliates  and  the  mass  finally  breaks  doAvn  into  a coarse 
powder.  This  character  is  finely  exhibited  in  the  long  fill 
west  from  the  cut. 

The  upper  layer  of  this  bed  contains  numerous  fossils,  hut 
few  of  them  are  silicified.  For  the  most  part  they  are  replaced 
by  crystalline  calcium  carbonate  and  appear  as  glistening 
points  on  the  surface  of  fresh  fracture.  On  the  weathered  sur- 
face, the  larger  specimens  are  simply  agglomerations  of  spar, 
showing  no  structure.  The  most  of  these  seem  to  be  branch- 
ing bryozoans.  At  least  those  are  the  only  ones  of  consider- 
able size  that  can  he  made  out.  Some  very  minute  univalves, 
among  which  are  Euomphahis  and  Bellerophon^  are  silicified 
and  occur  in  vast  numbers.  Occasionally  one  finds  what  ap- 
pears to  he  the  section  of  a hrachiopod. 

Eesting  on  this  limestone  is  one  foot  of  bituminous  shale, 
and  at  twenty-five  feet  higher  is  a thin  coal.  Above  this  to 
the  Upper  "Washington  Limestone  there  are  only  shaly  sand- 
stones, except  about  midway,  where  a thin  limestone  is  seen. 
The  upper  limestone  is  shown  at  the  tunnel  about  one  mile 
east  from  Washington,  where  the  following  section  was  ob- 


tained : 

1.  Debris 10'  0" 

2.  Limestone 1'  0" 

3.  Shale 3'  0" 

* 4.  Limestone 2'  6'' 

5.  Shale 2'  0 ' 

G.  Coal 8" 

7.  Clay 1'  0 ' 

8.  Dark  shale 10'  0" 

9.  Limestone  VI 20'  0" 


The  Limestones  2 and  4 are  drab-colored,  quite  fetid,  and 
contain  much  pyrites.  Some  minute  ostracoids  were  seen  in 
them.  In  the  dark  shale,  Uo.  8,  are  thin  layers,  crowded  with 
impressions  of  leaves  and  hai’k,  which  appear  to  he  closely  re- 
lated to  Sigillaria  3Ienardi.  Ferns  are  extremely  rare,  hut  they 
certainly  occur  here,  for  I saw  one  leaflet  of  a Neuropteris.  The 
Upper  Washington  Limestone  is  light  colored  at  the  base,  hut 
the  layers  next  ascending  are  dark  and  somewhat  mottled. 
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These  are  fetid  when  struck,  and  contain  fragments  of  vegeta- 
bles, fishes  and  minute  molluscan  shells.  The  greater  part  ot 
the  bed  is  dark,  almost  black  on  the  surface  of  fresh  fracture, 
brittle,  and  contains  vast  numbers  of  ostracoids.  The  top  lay- 
ers are  slatjx 

On  the  Xational  road,  near  the  tunnel,  this  limestone  has 
been  quarried  for  use  on  the  ro^d  and  for  burning  into  lime,  for 
both  of  which  uses  it  answers  admirably.  The  road  here  rises 
above  the  limestone  nearly  two  hundred  feet,  but  without  afford- 
ing any  exposures.  A shaft  was  sunk  from  the  top  of  the  hill 
to  the  tunnel,  hut  no  record  of  the  section  is  for  the  present 
accessible.  From  this  point  to  the  eastern  line  of  the  township 
there  are  no  exposures  along  the  road. 

At  the  Fnited  Presbyterian  Church,  in  the  south-east  corner 
of  the  township,  about  half  a mile  north  from  tlm  Xational 
road,  there  occurs  a limestone,  which  at  another  exposure  is 
found  to  he  sixt3’-five  feet  above  Limestone  YI.  It  is  light 
blue,  and  in  its  mode  of  weathering  hears  much  resemblance  to 
that  rock.  The  same  stratum  is  seen  on  the  Amity  and  Dun- 
nincrsville  road,  somewhat  more  than  half  a mile  farther  west. 
From  this  point  it  is  easily  followed  along  the  road  northward 
for  nearly  a mile  to  the  cross  roads  near  Mr.  E.  D.  Henry's 
house.  Turnino;  off  here  to  the  west  and  descending  to  the 
north  fork  of  Chartiers  creek,  this  expcsure  is  found,  beginning 


with  the  limestone  just  mentioned  : 

1.  Limestone 3' 

2.  Concealed • 25' 

3.  Limestone Fragments. 

4.  Concealed 40' 

5.  Limestone  VI,  seen 15' 

6.  Concealed 80' 

7.  Limestone  IV,  seen 6' 


Xo.  7 is  exceedingly  ferruginous  and  somewhat  nodular.  The 
larger  nodules  are  frequently  coated  with  hematite.  The  base 
of  the  section  is  in  the  creek  below  Mr.  J.  Zedeker’s  residence. 
The  roads  form  a triangle  here,  of  which  the  base  runs  east 
and  west.  Limestone  IV  is  exposed  on  all  the  roads.  From 
this  point  to  Washington,  rather  more  than  two  miles,  there  are 
no  good  exposures.  The  Upper  Washington  Limestone  is  seen 
on  the  road  leading  from  the  school-house  to  the  Xational  pike. 


244  K. 


REPORT  OP  PROGRESS.  STEVENSON,  1875. 


The  Sjaiclinal  between  the  Washington  and  Pinhook  axes 
crosses  near  the  school-house. 

38.  Canton  Township,  AVasiiington  County. 

This  lies  Avest  from  Chartiers  and  South  Strahane,  and  has 
the  National  road  for  its  southern  boundary.  The  Ilemplield 
railroad  passes  through  its  southern  portion.  The  section  ex- 
tends from  the  Great  Limestone  to  the  Upper  AYashington 
Limestone. 

On  the  railroad  the  exposures  are  quite  satisfactory.  At  the 
line  between  this  and  Buffalo  township  is  a tunnel  exposing  a 
section  of  the  rocks  above  the  Middle  AYashington  Limestone, 
Avhich  has  been  given  in  the  description  of  Buffalo  township. 
Between  the  tunnel  and  Chartiers  creek,  the  strata  hetAveen 
that  limestone  and  the  Washington  Coal  are  very  handsomely 
shoAvn,  and  the  folloAving  section  gives  the  succession  as  there 


exhibited : 

1.  Limestone  IV 20'  O'' 

2.  Shale 2'  0" 

3.  Coal Blossom. 

4.  Shale ‘ 10'  0" 

5.  Coal Blossom. 

6.  Limestone  and  calcareous  shale  III,  (?) T 0" 

7.  Shale 15'  0" 

8.  Calcareous  sandstone 4'  O’' 

9.  Sandy  shale 20'  O'' 

10.  , Limestone  and  shale  II 23'  0 ' 

11.  Shale,  Avith  nodular  iron  ore 4'  0" 

12.  Washmgton  Coal  Bed 0'  IP' 

13.  Laminated  sandstone 10'-12'  0" 

14.  Little  Washington  Coal  Bed 8" 

i 15.  Dark  argillaceous  shale 5'  0" 


Thus  far  the  rocks  have  been  rising  eastAvard  quite  rapidly, 
hut  in  the  next  cut  they  are  falling  in  that  direction,  and  the 


following  section  is  exposed  ; 

13.  Laminated  sandstone , 8'-12' 

13a.  Lead-colored  shale O'-  9' 

14.  Little  Washington  Coal  Bed 1' 

15.  Sandy  shale 2'-10' 

16.  Limestone  I “6” 10' 


Uo.  10  consists  about  equally  of  limestone  and  shale.  The 
Washington  Coal,  as  exposed  here,  is  in  eight  divisions  of  coal 
and  shale,  and  shoAvs  in  all  four  feet  nine  inches  of  coal,  the 
bottom  bench  being  tAvo  feet  six  inches.  Throughout  it  seems 
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to  be  poor  and  slaty,  but  tbe  amount  of  pyrites  is  certainly 
small,  for  in  tbe  long  cut,  where  the  coal  is  exposed  for  nearly 
one-fourth  of  a mile,  it  shows  no  signs  of  yielding  to  the 
weather. 

ISTo.  13  is  the  laminated  sandstone,  which  seems  to  accom- 
pany the  coal  everywhere  in  this  district,  except,  perhaps, 
alono-  the  extreme  western  border.  It  contains  the  character- 

O 

istic  fragments  of  carbonized  vegetable  matter,  and,  as  at 
Waynesburg  and  other  localities,  is  gashed  verticallj^  the 
gashes  extending  from  the  upper  to  the  lower  coal.  These  fis- 
sures vary  in  width  from  one  to  fourteen  inches  and  are  filled 
with  a lead-colored  argillaceous  shale,  which  is  vertically  lami- 
nated. They  have  no  definite  course,  some  bearing  north-east 
and  south-'west,  while  others  have  a contrary  direction. 

The  Little  Washington  Coal  varies  from  eight  to  twelve  inches 
and  seems  to  be  rather  good  coal.  The  interval  between  it  and 
the  Washington  Coal  is  quite  irregular.  In  the  cut  where  the 
first  section  ivas  obtained,  the  lower  bed  describes  a number  of 
short  and  shallow  curves,  all  of  them  at  the  expense  of  the 
sandstone  and  without  affecting  the  coal  above.  AVhere  the 
second  section  is  seen,  this  variation  is  very  finely  shown.  The 
top  of  the  cut  is  covered  with  debris,,  so  that  the  upper  coal  is 
not  exposed,  and  the  laminated  sandstone  is  the  highest  rock 
seen.  Between  this  and  the  little  coal  is  a lead  colored  shale, 
the  same  with  that  filling  the  fissures  in  the  sandstone.  At 
the  east  end  of  the  cut  this  shale  is  three  feet  thick,  towi%d  the 
middle  of  the  cut  it  is  nine  feet,  while  at  the  west  end  the  shale 
has  entirely  disappeared  and  the  coal,  so  to  speak,  has  worked 
upwards  into  the  sandstone  fully  three  feet,  so  that  the  interval 
between  the  coals  is  fully  twelve  feet  less  than  it  is  midway  in 
the  cut,  though  the  distance  is  but  a few  yards.  IJnfortunately 
the  cut  ends  abruptly  and  the  hill  is  cut  ofi',  so  that  the  final 
result  of  this  approximation  cannot  be  ascertained  ; but  if  the 
lower  coal  continued  in  its  course  for  ten  yards  farther,  the  two 
coals  certainly  came  together.  As  the  Little  Washington  Coal 
approaches  the  sandstone  above  or  recedes  from  it,  so  it  recedes 
from  the  limestone  below  or  approaches  it.  Midway  in  the  cut 
the  underlying  shale  is  only  a few  inches  thick,  wdiereas  at  the 
west  end  it  is  nearly  twelve  feet.  The  Limestone  I “ is  fer- 
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ruginous,  weatliering  with  a very  smooth  surface.  It  is  the 
lowest  rock  exposed  along  the  railroad  within  the  township. 
This  cut  opens  out  on  the  National  pike  and  the  railroad  enters 
Tranklin  township. 

Away  from  the  railroad,  exposures  are  for  the  most  part 
poor.  The  Cdaysville  axis  enters  the  township  near  the  head 
of  Brush  run,  and  the  trough  east  from  it  crosses  near  iMr.  M’- 
Clay’s  residence,  on  the  road  leading  from  that  run  to  Wash- 
ington. The  Upper  Washington  Limestone  is  occasionally 
seen  on  the  higher  liills  in  the  westei’n  portion,  though  it  is 
nowhere  well  exposed.  The  peculiar  color  of  its  fragments  en- 
ables one  to  identify  it  without  difiiculty.  In  the  same  localities, 
fragments  of  the  Middle  ILashington  Limestone  are  seen,  hut 
this  too  is  not  well  exposed  in  place.  The  upper  limestone  is 
fairly  well  shown  near  Mrs.  Slemon’s  residence,  in  the  north- 
west near  Mrs.  MTvee’s,  at  a little  distance  south  from  the  last 
and  near  Mr.  E.  AVolf’s,  near  the  central  part  of  tlie  township. 

Thedilossom  of  the  Washington  Coal  is  found  at  from  one 
hundred  and  forty  to  one  hundred  and  sixty  feet  below  Lime- 
stone A'l  at  many  places,  liut  the  coal  seems  to  be  worked  only 
on  Air.  Taggart’s  property  at  the  extreme  north-west.  There 
it  shows  a total  thickness  of  five  feet  six  inches  and  consists 
of  seven  divisions  of  coal  and  clay.  Of  coal  there  are  in  all 
four  feet,  but  the  bottom  bench  is  not  fully  exposed  and  the 
thickness  is  most  probably  greater  by  six  inches,  which  would 
inake#the  amount  of  coal  very  nearly  the  same  with  that  in  tlie 
cut  on  the  railroad.  Of  Limestone  II,  only  two  feet  can  be 
seen  here,  and  three  feet  of  shale  come  between  it  and  the  coal 
bed.  The  coal  from  this  opening  is  slaty  and  sulphurous,  though 
the  bottom  bench  is  said  to  be  of  moderately  fair  quality.  It 
is  used  to  but  a slight  extent,  chiefiy  toward  spring,  when  the 
supply  of  coal  runs  short  and  the  roads  are  so  bad  that  none 
can  be  hauled  from  the  mines  on  the  Pittsburg.  In  the  south- 
eastern part  of  the  township,  this  coal  is  exposed  by  its  blos- 
som in  the  road  near  Air.  S K.  A¥eirick’s  residence,  and  at  the 
cross-roads  near  Air.  J.  Kelly’s.  At  the  latteiTocality,  the  blos- 
som of  the  Wayneshurg  is  seen  at  one  hundred  and  five  feet  be- 
low the  Washington.  The  bed  is  evidently  very  thin. 

On  the  road  leading  from  A¥ashington  to  the  head  of  Brush 
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run  the  Wayneshurg  Coni  has  been  opened  hy  JMr.  D.  M’Clay, 
who  has  it  as  follows  ; 


Coal G" 

Clay  and  Ca(t? 10" 

Coal 1'  0' 

Clay 3" 

Coal 4" 


In  all,  two  feet  eleven  inches  thick.  The  coal  is  veiy  poor 
throiig'hout,  and  is  no  longer  worked.  The  opening  extends 
for  nearly  one  hundred  and  fifty  feet,  having  been  pushed  so 
far  in  the  hope  that  the  bed  would  thicken  up  under  the  hill. 

On  a road  reaching  this  from  the  south,  near  INIr.  J.  Boon’s 
residence,  the  following  section  was  obtained  : 


1.  Upper  Washington  Limestone Fragments. 

2.  Sandy  shale 20' 

3.  Jblleytown  Coal  Bed Blossom. 

4.  Concealetl 100' 

5.  Limestone  II 15' 

G.  Washington  Coal  Bed Blossom. 

7.  Concealer! 50' 

8.  Sandstone  and  sandy  shale 45' 

9.  Concealed  to  creek  to  level  of  Waynesbiirg 

Coal  Bed 20' 


This  section  was  obtained  very  nearly  on  the  line  of  the  sjui- 
clinal  between  the  Washington  and  Claysville  axes.  The  in- 
tervals show  some  interesting  variations  from  those  observed  in 
Butfiilo  township,  on  Brush  run. 

39.  Franklin  Township,  ATashington  County. 

This  adjoins  Amwell  on  the  west  and  Alorris  on  the  north. 
Chartiers  creek  flows  through  it  from  south  to  north,  and  tribu- 
taries to  Ten-mile  flow  from  each  side  of  its  southern  half. 
The  AA^ashington  axis  passes  across  the  northern  corner,  and 
the  S3melinal  between  that  and  the  Pinhook  axis  barely  touches 
the  extreflie  south-east  point.  A slight  local  axis  occurs  in  the 
north  central  part.  The  exposed  section  extends  upwards  from 
one  hundred  feet  below  the  WashUigton  Coal^  to  about  one  hun- 
’dred  and  fifty  feet  above  Limestone  A'^'I,  hut  a shaft  at  AVash- 
ington,  in  the  north-east  corner  of  the  township  carries  it  down 
to  the  Pittsburg  Coal.  That  portion  of  the  section  above  the 
Upper  ACashington  Limestone  is  very  imperfectly  shown. 

In  the  immediate  vicinity  of  AVasliington,  the  following  sec- 
tion was  obtained  on  Cemetery  Hill : — 


248  K. 


REPORT  OP  PROGRESS.  STEVENSON,  1875. 


1.  Limestone,  seen 

2.  Argillaceous  shale 

3.  Coal 

4.  Sandstone 

5.  Dark  shale  . . . 

fi.  Upper  Washington  Limestone  VI. 

7.  Conceaied 

8.  Coal 

9.  Imperfectly  exposed 

10.  Limestone  II,  seen 

11.  Waslmigton  Coal  bed 

13.  Clay ; 


10' 

5' 

1' 

10’ 

8' 

30' 

50' 

Blossom. 

,80' 

12' 

7' 

4' 


13.  Sandstone 9' 

14.  Concealed ' 10' 


15.  Limestone  I “ 6,”  seen 2' 

The  Little  coal,  Iso.  3,  is  the  same  with  that  seen  at  the- 
tunnel  east  from  Washington,  and  referred  to  in  the  descrip- 
tion of  South  Strabane  township.  The  detailed  section  of  the 
Upper  AVashington  Limestone  has  been  given  in  another  con- 
nection. It  is  a mass  of  limestone  and  shale  and  is  quarried 
almost  directly  opposite  the  cemetery.  The  highest  limestone 
of  the  Action  is  only  partially  exposed  with  the  little  coal  be- 
low in  the  cut  on  top  of  the  hill,  but  is  fully  shown  in  a quarry 
on  the  other  side.  Fragments  of  the  Middle  AUashington  Lime- 
stone,  IV,  occur  in  a field  below  the  toll-gate,  but  they  were  not 
found  in  place.  In  the  lower  portion  of  the  interval  Uo.  9,  is 
a tine  sandstone  which  is  quarried.  The  Washington  Coal  is 
w-ell  exposed  in  the  brickyard,  where  it  consists  of  eleven  di- 
visions of  coal  and  shale,  the  bottom  coal  being  twm  feet  ten 
indies  thick.  Its  quality  seems  to  be  very  inferior  as  the  Pitts- 
burg Coal  is  used  in  burning  the  brick.  The  laminated  sand- 
stone underlying  the  coal  is  blue,  and  crow'ded  with  fragments 
of  carbonized  wood. 

A shaft  w’as  sunk  upon  the  Pittsburg  Coal  near  the  depot  of 
the  Chartiers  Ahlley  railroad  at  Washington.  It  begins  at 
ninety-live  feet  below  the  Washington  Coal,  wdiicli  is  exposed  in 
the  llempfield  railroad  cut  overlooking  the  depot.  Tlie  section 
as  given  Iq^  Dr.  Creigh,  of  AVasliingtou,  is  as  follows: 


1.  Soil  aud  clay 4'  0" 

2.  Gravel 5'  0" 

3.  Black  slate 1'  6" 

4.  Limestone 4'  0" 

5.  Blue  shale 15'  O'' 

6.  Coal 0'  8" 


/ 
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7.  G ray  shale 6'  0" 

8.  Sandstone 5'  0" 

9.  Limestone  and  shale 170'  O ' 

10.  Black  slate 12'  O'' 

11.  Gray  limestone 13'  0" 

12.  Blue  shale 50'  0" 

13.  Sandstone 15'  0" 

14.  Shale 3'  0 ' 

15.  IHttsburff  Coal  bed 5'  6 ' 


Thus  making  the  interval  between  the  Pittsburg  and  Wash- 
ington Coals  four  hundred  feet.  In  south-eastern  Greene  county 
it  is  five  hundred  and  forty  feet.  The  Little  Coal,  ISTo.  6,  which 
is  about  one  hundred  and  twenty-five  feet  below  the  Washing- 
ton, is  the  Wayneshurg,  which  in  the  western  portion  of  the 
county  'is  very  thin  and  of  no  economical  value.  The  great 
mass  of  limestone  and  shale  Xo.  9 is  utterly  unlike  anything 
obtained  in  the  sections  above  ground.  It  is  described  as  “Gray 
Limestone,  interstratified  with  shales,  varying  in  thickness 
from  six  inches  to  three  feet.”  Tlie  sections  along  Chartiers 
creek  below  tliis  indicate  much  limestone  in  this  interval,  but 
except  at  the  base,  where  there  are  fifty  feet  of  limestone,  the 
shale  and  shaly  sandstone  predominate.  I am  inclined  to  think 
that  the  record  had  been  condensed  before  it  came  into  the 
hands  of  Lr.  Creigh,  as  it  seems  hardly  possible  that  so  great 
a variation  in  conditions  should  occur  Avithin  two  or  three 
miles.  Xear  the  middle  of  this  mass,  salt  water  was  found  in 
a -white  limestone.  The  absence  of  the  Bedstone  Goal  is  not 
strange,  although  that  bed  is  found  in  the  Enterprise  Shaft  less 
than  two  miles  away.  It  is  so  variable  in  this  vicinity  that  it 
may  be  barely  an  inch  thick  here,  and  for  that  reason  it  may 
have  escaped  observation.  Xo.  10  is  at  the  horizon  of  the  Se- 
loickley  Coal,  and  Xo.  13  contains  vegetable  remains  as  at  Can- 
nonsburg. 

The  coal  obtained  from  this  shaft  Avas  of  excellent  quality, 
and  was  mined  to  the  extent  of  one  thousand  bushels  per  diem  ; 
but  the  works  have  been  abandoned  for  the  present,  at  least,  as 
the  proprietors  do  not  feel  justified  in  incurring  the  expense  oi 
putting  doAAui  the  escape  shaft,  Avhich  is  required  by  the  mining 
law  of  the  State.  The  estimated  cost  of  the  additional  shaft 
is  not  far  from  tAventy  thousand  dollars. 

On  the  Ilempfield  railroad  the  Washington  Coal  is  exposed  in 
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the  first  cut  immediately  beyond  the  trestle,  and  Limestone  I 
“’5’  is  imperfectly  shown  at  twenty-five  feet  below  it.  In  the 
long  cut,  beginning  near  the  National  road  and  directly  oppo- 
site the  Chartiers  depot,  the  coal  and  its  overlying  limestone 


are  seen  thus : 

1.  Limestone  and  Shale  II S3'  0" 

2.  Shale 5'  0" 

3.  Washivgton  Coal  Bed 0'  4" 

4.  Laminated  sandy  shale 15'  O'' 


Limestone  II  consists  of  sixteen  feet  of  limestone  in  numer- 
ous layers,  interstratified  with  shale,  which  is  more  or  less  cal- 
careous, and  the  shale  between  it  and  the  coal  contains  many 
calcareous  and  ferruginous  nodules.  In  the  cemetery  section 
the  Washington  Coal  is  seven  feet  four  inches  thick,  while  in 
the  cut  it  is  six  feet  four  inches,  but  in  both  sections  the 
amount  of  coal  is  r>recisely  the  same,  being  four  feet  eight 
inches.  TJie  proportion  of  jiyrites  cannot  be  very  large,  as  at 
each  of  these  localities  the  coal,  though  long  exposed  to  the 
weather,  shows  little  tendency  to  break  up  and  is  still  com- 
pact. The  chief  drawback  is  the  great  quantity  of  asli,  which 
renders  it  an  inconvenient  and  by  no  means  economical  fuel. 

This  cut  opens  out  on  the  National  road  about  half  a mile 
west  from  AVashington.  On  a high  hill  on  tliis  road.  Lime- 
stone VI  has  been  quarried.  It  is  exposed  on  the  property  of 
Mr.  Aloses  Little,  just  south  from  the  road,  where  also  Lime- 
stone lA'^  is  seen  in  a ravine,  with  a fine  flagging  stone  resting 
112^11  it.  The  latter  limestone  is  exposed  in  the  iNatioual 
road,  near  the  township  line,  o^iposite  the  first  tunnel  west 
from  AAMshington. 

On  the  A\^aynesburg  road,  leading  south  from  ALashington, 
oue  soon  comes  down  to  the  Washivgton  Coal  after  crossing  the 
Cemetery  hill,  and  finds  it  alongside  Chartiers  creek,  where 
the  road  forks.  On  the  easterly  fork,  which  leads  past  Point 
Lookout,  the  coal  does  not  go  under  until  within  one-eighth 
of  a mile  from  Air.  S.  AVilson’s  old  house,  where  Limestone  II 
is  seen  fully  eighteen  feet  thick.  Hear  Air.  AVilson’s  residence 
Limestone  IV  is  exposed  to  the  thickness  of  six  feet.  It  is 
quite  ferruginous,  and  there  is  the  blossom  of  a thin  coal  ten 
or  fifteen  feet  below  it.  From  this  locality  the  road  rises 
rapidly,  and  Limestone  A"I  comes  in  sight,  with  a thick  lime- 
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stone  above  it.  jSTeitlier  of  these  is  well  exposed,  and  the  road 
is  covered  with  fragments  for  a vertical  distance  of  nearly 
forty  feet.  About  midway  in  this  there  is  a coal  blossom,  the 
same  wdth  that  seen  on  the  Cemetery  hill,  near  Washington. 
HSlinety  feet  higher  is  another  limestone,  wdiich  has  been  quar- 
ried near  Point  Lookout.  It  is  light-colored,  apparently  good 
and  seems  to  be  used  for  burning  into  lime.  The  interval  be- 
tween this  and  the  mass  below  is  concealed,  nothing  being  ex- 
jiosed  except  a coal  blossom  at  sixty  feet  below  . Thirty -five 
feet  above  this  limestone  is  another,  and  in  the  forks  of  the 
road  at  Point  Lookout,  ten  feet  above  the  last,  fragments  of  a 
dark  blue  limestone,  probably  Limestone  X,  are  seen.  This  is 
the  divide  between  the  waters  of  Ten-]\Iile  and  Chartiers. 

Eeturniug  to  Chartiers  creek  and  following  it  from  the  point 
where  the  road  forlcs,  the  Washington  Coal  is  traceable  to  op- 
posite Mn  J.  Brownlee’s  house,  where  it  passes  under  the 
stream.  Por  a short  distance  it  rises  southward  under  the  in- 
fluence of  the  local  axis  already  referred  to,  but  at  a little  above 
the  toll-gate  the  dip  is  reversed  and  the  coal  falls  rapidly 
tow^ards  the  south.  On  a road,  turning  east  at  three-quarters 
of  a mile  above  the  toll-gate,  it  was  opened  many  years  ago, 
but  the  openijig  is  now  deserted.  The  bed  is  said  to  be  of  very 
inferior  quality  and  two  feet  thick,  this  referring  no  doubt  to 
the  available  thickness  of  the  coal.  Limestone  II  occurs  here 
in  loose  fragments. 

About  two-thirds  of  a mile  above  Mr.  Brownlee’s,  Lime- 
stone IV  is  quarried  for  use  on  the  road,  and  at  twenty  feet 
above  it  is  the  blossom  of  a coal,  which  is  possibly  that  of  the 
Jolleytown.  Beyond  this  to  the  summit  there  are  no  exposures, 
but  at  the  forks  on  the  hill  tliere  are  fragments  of  Limestone 
A"I,  and  at  A"an  Buren  the  next  limestone  is  in  the  road. 
Turning  northward  on  the  divide,  and  taking  down  the  first 
road  leading  eastward,  a little  tributary  to  Ten-Mile  is  reached. 
There  are  no  satisfactory  exposures  here  until  at  the  tannery, 
the  limestone  above  the  Upper  ACashington  is  seen  under  a 
heavy  mass  of  sandstone.  The  dip  is  quite  sharp  to  the  south- 
east, and  this  stratum  continues  in  sight  to  the  junction  with 
the  stream,  which  forms  the  boundary  between  Amwell  and 
Morris  townships.  Here,  at  almost  the  extreme  south-east  cor- 
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ner,  this  limestone,  including  the  several  thin  layers  of  shale, 
is  ten  feet  thick.  Under  it  is  the  little  coal  resting  on  a sand- 
stone. 

On  the  road  follo^ving  up  this  stream  to  Point  Lookout,  this 
limestone  continues  in  sight  to  within  a mile  of  Point  Look- 
out school-house.  Above  it  there  are  no  exposures.  The  little 
coal  below  it  was  once  worked  by  stripping  on  the  property  of 
Mr.  W.  1).  Andrew,  and  at  a cross-road  about  one-third  of  a 
mile  farther  down  the  stream,  it  is  exposed  in  a cut  where  it 
seems  to  be  two  feet  six  inches  thick. 

In  the  western  portion  of  the  township,  near  the  head  of 
Ten-Mile  creek,  Limestone  VI  is  in  the  forks  of  the  road  near 
Mr.  J.  M’Millan’s  house,  and  at  twenty  feet  above  it  is  the 
blossom  of  a coal.  It  is  one  hundred  and  seventy  feet,  by  bar- 
ometer, above  the  'Washington  Coal.  Thirty  feet  below  it  is  the 
blossom  of  the  Jolleytoxon  Coal.,  wliich  indicates  a thickness  of 
not  less  than  two  feet.  Near  Mr.  S.  AValter’s  place  Limestone 
II  is  in  the  bed  of  Ten-Mile  creek,  and  at  school-house  bio.  5 
the  greater  part  of  it  is  exposed.  Hear  Mr.  J.  Cooper’s  house, 
it  is  altogether  above  the  creek,  and  the  blossom  of  the  Wash- 
ington Coal  is  seen  under  it.  This  coal  was  formerly  mined  by 
Mr.  Cooper,  hut  the  opening  is  in  such  condition  that  only  the 
following  imperfect  measurement  could  he  made : 


1.  Bituminous  shale 2'  0’ 

2.  Shale 3" 

3.  Coal 6" 

4.  Clay 2” 

5.  Coal 1'  0" 


The  coal  is  very  slaty  and  evidently  poor  fuel.  On  the  little 
stream  coming  in  here,  the  following  section  was  obtained,  be- 
ginning at  the  cross-roads  just  east  from  Mr.  B.  Craig’s  resi- 


dence ; — 

1.  Concealed 60' 

2.  Upper  Washington  Limestone  VI 25' 

3.  Concealed 30' 

4.  Jolleytovon  Coal  bed Blossom. 

5.  Concealed 40' 

6.  Middle  Washington  Limestone  IV 8' 

7.  Concealed 30' 

8.  Sandstone 20' 

9.  Limestone  II 20' 

10.  Washington  Coal  bed,  seen 3' 
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The  Jolleytoicn  Coal  is  double  here,  and  shows  a large  blos- 
som. Limestone  lY  has  the  ordinary  character,  being  huft’  in 
the  upper  layers  and  light  colored,  somewhat  brecciated  in  its 
lower  portion.  Limestone  II  occurs  in  unusually  thick  layers, 
and  many  of  the  blocks  which  have  sepax’ated  are  of  very  large 
size. 

The  Washington  Coal  is  exposed  at  the  next  cross-roads  below 
and  near  school-house  Yo.  6.  The  Ymshington  axis  crosses 
this  road  somewhat  less  than  a mile  from  the  line  of  Buftalo 
township. 

40.  Buffalo  Toavxship,  AYasuington  County. 

This  lies  west  from  Canton  and  Branklin.  Bufi'alo  creek 
flows  through  it  in  a north-Avesterly  direction  and  receives 
many  tributaries  from  the  north-east.  The  section  extends  up- 
wards from  the  Uniontoicn  Coal  to  eighty  feet  above  the  LTpper 
AYashington  Limestone.  The  ClaysAulle  axis  crosses  Buffalo 
creek  just  below  Taylorstown,  jind  the  synclinal  south-east  from 
it  crosses  the  Ilempfleld  railroad  just  Avest  from  school-house 
Yo.  2.  Year  the  line  hetAveen  Buffalo  and  Franklin  and  three- 
fourths  of  a mile  from  the  Xational  road.  Limestone  YI  is  seen 
in  the  Ridge  road.  It  is  about  tAventy-fiAm  feet  thick  and  yields 
good  lime,  for  AA-hich  it  has  been  burned  by  Mr.  J.  Mountz. 
Xearly  a mile  farther  south,  at  the  head  of  the  East  fork  of 
Buffalo  creek,  there  is  another  limestone  sixty  feet  above  the 
last.  Its  upper  portion  is  somewhat  conglomerate,  but  the  base 
is  light  colored  and  fine,  breaking  Avith  a regular  fracture. 
About  half  a mile  farther  Avest,  Limestone  II  is  a little  waj" 
above  the  stream,  fully  tAventy  feet  thick  and  shoAving  some  Amry 
massive  layers  at  the  base.  Blocks  of  it  lie  scattered  around 
which  measure  five  feet  in  every  direction.  Under  it  is  the 
blossom  of  the  Washington  Coal,  and  the  dark  shale  above  seems 
to  be  a coal  at  this  locality. 

From  this  point  AvestAvard  the  creek  falls  rapidly,  but  the  dip 
of  the  rocks  is  equally  rapid,  so  that  at  the  forks  of  the  road, 
near  Mrs.  Gantz’,  only  the  top  of  Limestone  II  can  he  seen, 
Avhile  resting  on  it  is  the  little  coal.  AboAm  this  is  a massive 
sandstone,  which  has  been  quarried  for  building  purposes. 

BeloAV  this  the  dip  slackens,  so  that  where  the  Xational  road 
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crosses,  the  bridge  is  on  the  level  of  the  Washivgton  Coal,  and  at 
a short  distance  farther  doAvn  the  stream  the  Little  Washington 
Coal  is  exposed,  with  the  laminated  sandstone  over  it.  Both 
of  these  are  much  contorted.  The  underlying  Limestone  I “5” 
is  soon  seen,  and  continues  in  sight  almost  to  the  railroad, 
where  the  little  coal  is  level  with  the  track,  and  the  debris  of 
the  Washington  Coal  shows  itself  at  the  top  of  the  cnt,  while 
fragments  of  Limestone  II  are  scattered  on  the  hillside.  The 
rocks  are  now  rising  very  fast  northward,  and  at  the  junction 
of  the  two  forks  of  Buliiilo  creek  a thin  limestone  is  seen  in 
the  road.  Its  exact  relation  to  the  Washington  Coal  could  not 
be  determined,  as  there  are  no  exposures  in  the  vicinity,  but  it 
is  probably  the  same  with  one  seen  opposite  Taylorstown. 

Turning  off  eastward  where  the  railroad  crosses  the  creek,  a 
road  follows  up  a branch  of  this  fork  to  the  line  of  Canton 
township.  Its  direction  for  more  than  two  tliirds  of  a mile 
is  east  of  north,  so  that  the  Washington  Coal  is  constantly  in 
sight  for  that  distance,  rising  somewhat  more  rapidly  than  the 
road.  At  the  first  fork  the  coal  is  in  the  road  as  follows ; 


1.  Washivpfon  Coal  Bed  SQGn 2'  0" 

2.  Shale  and  laminated  sandstone 14'  0" 

3.  Little  Washington  Coal 1'  6" 

4.  Shale  and  shaly  sandstone 16'  O'' 

5.  Idinestone  I “b”  seen 6'  0" 


Two  or  three  hundred  yards  farther  east  the  coal  is  mined  on 
property  belonging  to  IMr.  D.  ITagerty,  where  it  has  a total 
thickness  of  eight  feet  nine  inches,  with  this  section ; 


Coal  and  shale 


0'  10" 


Clay 2'  0" 

Co«l  and  clay 3'  1' 

Clay 0'  10" 

Coal 2'  0" 


In  Xo.  1 there  are  four  layers  of  coal  and  clay,  the  two  be- 
ing of  equal  thickness;  in  Xo.  3 there  are  seven  layers,  of 
which  four  are  coal,  with  an  aggregate  thickness  of  one  foot 
ten  inches,  so  that  the  total  of  coal  in  the  bed  is  four  feet  three 
inches,  very  nearly  the  same  as  at  Washington.  The  coal  is  of 
wretched  quality,  containing  much  sulphur  and  a great  quan- 
tity of  ash.  From  this  place  the  direction  of  the  road  is  east- 
Avard,  and  the  rocks  fall  to  the  distillery,  near  scbool-liouse  Xo. 
2,  Avhere  the  dip  is  reversed.  There  Limestone  II  is  in  the 
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road.  Xo  exposures  occur  uuti]  the  tunnel  on  the  township 
line  is  reached,  where  the  section  shows  that  the  road  has  been 
rising  more  rapidlj^  than  the  coal.  It  is, 


1.  Sandy  shale  and  sandstone 17'  0 ' 

2.  Limestone.. 2'  0 ' 

3.  Shale,  dark  at  base 8'  0 ' 

4.  Limestone 1'  6 ' 

5.  Shale,  with  streaks  of  Coal 3'  0'' 

6.  Coni 1'  0 ' 

7.  Laminated  sandstone 14'  0" 

8.  Aliddle  Washington  Limestone  IV 4'  O ' 


At  the  east  end  of  the  tunnel  Xo.  8,  it  is  fifteen  feet  thick, 
and  of  a peculiar  3mllowish  color.  The  section  along  the  rail- 
road, from  the  ^Yashwgton  Coal  to  this  limestone,  has  already 
. been  given  in  the  description  of  Canton  township.  The  coal 
is  nearly  one  hundred  feet  below  the  limestone,  so  that  from 
the  distilleiy  to  this  point  the  rise  in  tlie  strata  is  about  fift}"- 
five  feet.  South  from  the  railroad  the  Upper  "Washington 
Lirhestone  is  seen  before  the  Xational  pike  is  reached. 

On  the  "West  fork  of  Buffalo  creek  the  synclinal  crosses  near 
the  United  Bresbyterian  church,  where  the  Middle  "Washing- 
ton Limestone  appears  in  the  road.  At  the  Xational  pike 
Limestone  II  is  shown,  and  at  a little  distance  beyond,  the 
AVashington  Coal  is  exposed  with  Limestone  I,  “5”  twenty-five 
feet  thick,  at  a few  feet  below  it.  From  this  to  tlie  junction 
with  the  East  fork  there  are  no  exposures.  The  "West  fork 
passes  under  tlie  railroad  at  the  east  end  of  a very  deep  cut, 
and  thence  along  the  railroad  to  the  south-western  boundary 
of  the  toAvnship  where  cuts  are  numerous.  In  the  deep  cut  the 


following  section  is  exposed ; 

1.  hliddle  Washington  Limestone  IV S'  0" 

2.  Coal Blossom. 

3.  Shale,  sand3' and  argillaceous 33  0" 

4.  Sandstone  1'  0 " 

5.  Coaly  shale 4'  O’' 

6.  Limestone  II 17'  0 ' 

7.  Shale  and  sandstone 14'  0' 

8.  Washington  Coal  Bed 10'  2'' 

9.  Sandy  shale  to  track 5'  0 ' 


The  Washington  Coal  is  in  two  main  benches,  separated  by 
shale,  with  thin  streaks  of  coal,  four  feet,  and  sandstone  one 
foot.  The  upper  bench  is  three  feet  ten  inches,  and  consists  of 
seven  la\mrs  of  coal  and  clay,  containing  in  all  one  foot  two 
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inclies  of  coaL  The  lower  bench  shows  no  claj,  and  is  one  foot 
four  inches  thick.  About  midway  in  the  cut  the  lower  part  of 
jSTo.  3,  as  well  as  the  whole  of  ISTos.  4 and  5,  suddenly  thins  out 
toward  the  south,  and  the  overlying  rocks  show  an  abrupt  dip 
of  nearly  three  degrees  for  a distance  of  somewhat  more  than 
one  hundred  and  fifty  yards.  The  little  sandstone  hlo.  3 con- 
tains much  comminuted  vegetable  matter.  The  rocks  are  dip- 
ping southwardly  quite  rapidljn  At  the  southern  end  of  the 
cut  a little  stream  passes  under  the  track  and  exposes  the  Wash- 
ington Coal.  Between  this  and  the  Little  Washington  Coal  be- 
low, the  interval  is  only  about  six  or  eight  feet,  and  the  lower 
coal  is  eighteen  inches  thick.  At  barely  one-eighth  of  a mile 
south  from  this  cut  the  track  enters  tunnel  ISTo.  5,  where  the 
section  is  a short  one,  embracing  only  ISTos.  1 to  5 of  that  just 
given.  At  the  north  end  of  the  next  tunnel  Limestone  IV  is 
at  the  track  level,  and  the  following  section  is  exposed  above  it : 


1.  Sandstone  and  sandy  shale. 14'  O'' 

2.  Jolleytown  CoaL  Bed. 

1.  Coal I"! 

2.  Shale 6'  0"  } T 0" 

3.  CoaZ  and  black  shale 8'' j 

3.  Limestone 1'  6" 

4.  Sandstone 15'  0" 

5.  Shale 15'  0' 

6.  Limestone 1'  6" 

7.  Shale 5'  p" 

8.  Limestone  IV 8'  0" 


The  National  road  passes  over  this  tunnel.  The  Upper  Wash- 
ington Limestone  cannot  be  more  than  a few  feet  above  the  top 
of  the  section,  but  it  is  not  exposed.  At  a short  distance  from 
this  point  the  direction  of  the  road  changes  to  west,  and  the 
strata  rise,  so  that  at  the  next  tunnel,  on  the  township  line, 
Limestone  IV  is  again  at  the  level  of  the  track. 

Lollowing  down  Bufialo  creek  from  the  junction  of  its  forks 
no  exposure  occurs  until  Taylortown  is  reached,  where  a run 
comes  in  from  the  north-east.  Two  miles  up  this  run  the 
Washington  Coal  is  worked  by  Mr.  A.  Henderson  and  Mr.  I. 
Carson.  The  sections  here  are  as  follows : 

10'  0" 

V 0" 


1.  Sandstone  seen. . . 

2.  Bitumhions  shale 

3.  Coal 


5" 


2" 
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5. 

Coal 

3" 

4" 

G. 

Clay 

6" 

1' 

4" 

7. 

Coal 

2'  9" 

2' 

4" 

8. 

Coaly  shale 

1'  3" 

1 

3" 

IsTo.  7 is  variable,  sometimes  reacbiiig  three  feet  in  Mr, 
Henderson’s  bank.  In  another  opening,  a little  way  east  from 
that,  it  is  said  to  be  three  feet  six  inches,  but  no  measurement 
was  made  because  the  entry  had  fallen  in.  The  coal  from  the 
main  bench  is  rather  handsome  and  bright  when  freshly  mined, 
and  shows  but  little  pyrites.  The  proportion  of  ash  is  evi- 
dently very  great,  and  in  bulk  is  said  to  be  almost  equal  to  the 
coal  before  burning.  Still  the  coal  is  liked  for  use  in  grates, 
as,  being  free-burning,  it  is  more  easily  managed  than  that 
from  the  Pittsburg.  The  best  coal  is  about  nine  inches  thick 
and  comes  from  the  bottom  of  Ho,  7,  The  coaly  shale  at  the 
base  has  been  used  for  burning  lime  and  answers  very  well. 
Trials  of  it  as  fuel  in  grates  have  not  resulted  so  satisfactorily. 
The  upper  benches  are  exceedingly  poor,  but  are  mined. 

Descending  the  run  to  Taylortown,  one  sees  at  the  first  cross- 
road below  these  openings  Limestone  I “5,”  which  shows  the 
same  characters  here  as  at  the  exposure  on  the  Avest  fork  near 
the  railroad,  being  very  bright  bufl'  above,  but  light-gray  at 
the  base.  The  run  falls  faster  than  the  rocks,  so  that  in  a bluff 
near  Taylortown  the  following  section  is  exposed,  beginning 
about  forty  feet  below  Limestone  I “6”  ; 

1.  Fragments  of  limestone 


2.  Shaly  sandstone 25'  0 ' 

3.  Coal Blossom. 

4.  Limestone 3'  6" 

5.  Sandstone 15'  0" 

G.  Coal 10" 

7.  Limestone 4'  0 " 


Ho.  1,  is  the  limestone  seen  in  the  road  near  the  junction  of 
the  forks  of  the  creek.  The  Waynesburg  Coal  is  certainly  not 
more  than  forty  feet  belotv  the  road  at  Taylorstown.  On  a 
road  passing  out  westveard  from  that  village,  the  folloAving 


succession  is  shoAvn; — 

1.  Limestone  IV 10' 

2.  Concealed 30' 

3.  Dark  shale 5' 

4.  Limestone  II 9' 

5.  Concealed 24' 

17— 3v. 
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6.  Washington  Coal  bed 6' 

7.  Laminated  sandstone 12' 

8.  Little  Washington  Coal 1 

9.  Concealed 85 


The  coals  jSTos.  6 and  8,  are  exposed  only  by  their  blossoms,, 
which  are  so  deep  that  the  coal  cannot  be  reached  for  measure- 
ment. ISTo.  9,  is  given  by  estimate.  Tbe  true  interval  by  ba- 
rometer is  one  hundred  and  twenty-five  feet,  but  the  rocks  are 
falling  eastward,  and  the  horizontal  distance  covered  by  that 
interval  is  nearly  one  mile.  About  half  a mile  below  Taylors- 
town,  a road  comes  in  from  the  north-east,  on  which  the  ^Vaynes- 
hurg  Coal  is  exposed  at  forty-five  feet  above  the  creek.  At 
tivelve  feet  below  it,  there  is  a layer  of  bituminous  shale,  eigh- 
teen inches  thick,  and  at  thirteen  feet  lower  is  the  limestone, 
' three  feet.  Between  this  point  and  the  summit,  the  following 


section  is  exposed : — 

1.  Washington  Coal  bed Blossom. 

2.  Limestone  I “ 6” 10'  0" 

3.  Concealed 70'  0" 

4.  Waynesburg  “a,”  Coal  bed 0'  3'' 

5.  Shale 2'  0" 

6.  Sandstone 40'  0" 

7.  Shale  with  thin  limestone 2'  0" 

8.  Concealed 3'  0" 

9.  Waynesburg  main  Coal  bed 2'  5" 


In  the  imperfectly  exposed  interval  Ho.  8,  there  are  indica- 
tions of  an  upper  bench  to  the  'Waynesburg.  In  Ho.  7,  is  the 
most  easterly  exposure  of  the  limestone  which,  from  this  line 
westward  into  Ohio,  accompanies  the  Waynesburg  Coal.  On 
the  road  next  west  from  this,  the  interval  between  the  Wash- 
ington and  Waynesburg  Coals  is  one  hundred  and  thirty  feet. 
The  latter  is  clearly  double,  but  the  exposure  is  not  such  as  to 
admit  of  accurate  measurement.  Still  farther  down  the  creek, 
near  Mr.  W.  Donahy’s  residence,  the  coal  is  in  the  road  and 
shows ; — 

CoaC  4 inches  ; clay,  6 inches  ; coal.,  2 feet  4 inches  : Total, 
3 feet  2 inches. 

It  is  exposed  where  the  road  again  comes  down  to  the  creek 
and  shows  a similar  section.  On  the  other  side  beyond  the 
bridge,  it  is  concealed.  At  half  a mile  below  this  bridge  which 
wdiich  is  the  second  below  Taylorstown,  a by-road  turns  off 
soutliward,  on  which  the  following  succession  is  exposed : — 
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1.  Limestone  in  fragments 

2.  Shale  and  sandstone ■10'  0 ' 

3.  Coal Blossom. 

3.  rt  Shale 10'  0 ' 

4.  Limestone C'  0 ' 

5.  Concealed 20'  0" 

6.  Limestone  A^I 12'  0" 

7.  Sandstone 10'  O'' 

8.  Jolleytoxvn  Coal  bed 0'  8 ' 

9.  Concealed 40'  O'' 

10.  Limestone  I'V 15'  0" 

11.  Concealed 45'  0" 

12.  Limestone  III 10'  0" 

13.  Concealed 5'  0 ' 

14.  Coal{1) 

15.  Concealed,  including  Limestone  II 25'  0" 

16.  Washington  Coal  bed 6'  0" 

17.  Concealed,  including  Limestone  I “ 5” 35'  0" 

18.  Wayvesburg  “6”  Coal  Led Blossom. 

19.  Concealed 40'  0 ' 

20.  Waynesburg  “ a”  Coal  bed Blossom. 

21.  Waynesburg  sandstone,  seen 10'  0" 


The  section  ends  at  the  junction  ivith  the  creek  road.  At 
the  bridge  beyond,  the  Waynesburg  Coal  is  found  fifty  feet  be- 
low Is^o  21,  so  that  the  intervals  are,  from  Limestone  VI  to  tlie 
Washington  Coal,  one  hundred  and  fifty-five  feet,  and  from  the 
latter  to  the  Waynesburg  Coal,  one  hundred  and  twenty-five 
feet.  Modules  representing  Limestone  I “a”  are  seen  above  the 
Waynesburg  “a,”  and  fragments  of  Limestone  I “6”  and  IT  oc- 
cur in  the  intervals  eighteen  and  sixteen.  From  this  point  to 
two-thirds  of  a mile  beyond  Voble’s  mill  there  are  no  exposures, 
but  below  that  to  Atchison  II  0.  the  sandstones  above  and  be- 
low the  Waynesburg  Coal  are  constantly  in  sight,  and  at  forty 
feet  below  the  place  of  that  coal  there  is  a bright  yellow  lime- 
stone, with  a thin  coal  resting  upon  it.  At  Atchison  the  coal 
and  limestone  are  under  the  creek,  but  on  the  other  side  of  the 
store  they  come  up,  and  the  coal  has  been  mined  by  stripping. 
This  is  the  Unioniown,  and  the  limestone  is  the  upper  division 
of  the  Great  Limestone. 

At  Atchison  Brush  run  enters  the  creek.  It  is  the  northern 
boundary  of  Buffalo  township.  Hear  its  mouth  are  several  de- 
serted openings  in  the  Waynesburg.  For  nearly  a mile  the 
stream  flows  from  the  north-east,  and  that  coal  is  carried  under 
by  the  rise  of  the  bed,  but  at  the  boundary  between  Hopewell 
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and  Independence  townsliips  the  course  is  changed  to  oast  and 
west,  so  that  within  a short  distance  the  Uniontoion  Coal  and 
twelve  feet  of  the  underlying  limestone  are  above  the  creek. 
Somewhat  less  than  two  miles  from  Atchison  openings  in  both 
the  'Washington  and  Wayneshiirg  are  seen  in  the  same  hill,  the 
former  belonging  to  Mr.  Samuel  Donaldson,  and  the  latter  to 
hir.  Charles  Denning.  The  relations  here  are  as  folloAvs  : 

1.  Washington  Coal  Bed 5'  4" 

2.  Concealed 110'  0" 

3.  Wayncsburg  Coal  Bed & 10'' 

4.  Sandstone 40'  O'' 

5.  Uniontoivn  Coal  Bed.. ‘ 1'  0" 

6.  Limestone  to  run. 12'  0” 

The  Wasldngton  Coed  Bed  shmvs  three  benches,  eight,  six 
and  three  inches  respectively.  The  coal  is  a very  poor  article, 
except  for  one  foot  at  the  base,  Avhich  is  said  to  he  fj[uite  good. 
Little  work  has  been  done  here,  and  the  opening  seems  to  he 
deserted.  The  Wayneshiirg  is  somewhat  extensively  mined  by 
Mr.  Denning  to  supply  the  adjoining  country.  It  is  in  two 
well-marked  divisions,  Avhich,  hoAvever,  have  no  clay  parting, 
luit  show  slickensided  surfaces  at  the  line  of  junction.  The 
upper  division  varies  from  three  to  four  feet  in  thickness,  and 
contains  at  the  bottom  two  benches  of  coal,  separated  by  a thin 
clay  parting.  The  upper  part  is  merely  a bituminous  shale, 
with  coaly  streaks.  The  coal  from  this  division  is  very  poor, 
and  can  he  burned  only  in  grates.  The  loiver  division  varies 
from  three  to  four  feet,  and  consists  of  tivo  benches  of  coal 
thirty  to  thirty-six  inches,  and  tevo  to  four  inches  respectively, 
separated  by  a clay  parting  two  to  eight  inches  thick.  The  up- 
per bench  contains  much  ash  and  sulphur,  and  cannot  be  used 
by  blacksmiths.  It  is  said  to  make  an  extremely  hot  fire,  and 
the  engineer  of  a mill  on  this  stream  regards  it  as  the  best 
steam  producing  coal  in  the  county.  It  is  used  both  in  stoves 
and  grates  throughout  this  neighborhood.  The  dip  of  the  bed 
in  this  opening  is  very  irregular.  Hot  far  from  the  mouth  of 
the  entry  a roll  was  found,  Avhich  proved  so  serious  that  it  had 
to  he  tunneled,  and  at  the  time  of  examination  another  roll 
had  just  been  reached. 

Half  a mile  farther  up  the  run  the  Wayneshiirg  was  formerly 
worked  by  Mr.  D.  Barr,  and  on  the  road  leading  by  that  gen- 
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tleman’s  house  the  Washington  is  exposed.  The  same  section 
is  shown  also  on  a road  coming  down  to  the  run  at  the  old  mill, 
about  a mile  and  a half  fartlier  east.  Tlie  two  sections  are  as 
follows : 


1. 

2 

Washington  Coal  Bed 

Concealed 

Blossom. 

■ 12'  -] 

37'  j 

Blossom. 

3. 

4. 

Little  Washington  Coal 

Concealed 

35' 

5. 

Waynesburg  Coal  Bed 

O’ 

Blossom. 

6. 

Shale  and  limestone 

6'  1 

55' 

7. 

Sandy  shale 

30'  i 

8. 

Waynesburg  Coal  Bed 

2' 

O' 

9. 

Sandstone 

40' 

40' 

10. 

Uniontown  Coal  Bed 

Blossom. 

The  Waynesburg  thins  out  rapidly  eastward,  and  no  other 
workings  were  seen  in  the  township,  though  the  bed  continues 
in  si^ht  above  the  stream  almost  to  tlie  line  of  Canton  town- 
ship. 

41.  Donegal  Township,  in  AV'asiiington  County. 

This  lies  directly  west  from  Buffalo,  and  is  crossed  in  its 
southern  portion  by  the  Ilempfield  railroad.  The  Dutch  Fork 
of  Buffalo  creek  flows  northward  through  the  township,  and 
the  creek  itself  forms  the  northern  boundary.  An  obscure 
synclinal  crosses  the  railroad  at  Coon’s  Island  station  and  the 
Claysville  anticlinal  crosses  it  near  the  village  of  that  name. 
The  section  extends  from  the  Waynesharg  Coal  up  to  about 
seventy-five  feet  above  the  Upper  AVashington  Limestone. 

On  the  line  between  this  and  Buffalo  townships  there  is  a 
railroad  tunnel,  at  which  the  following  section  is  exposed ; 


1.  Debris  containing  coK? 5'  0" 

2.  Sandy  shale 4 0" 

.3.  Dark  shale 4'  0 ' 

4.  Limestone 7'  0 ' 

5..  Dark  shale 10'  0 ' 

f).  Coal 4" 

7.  Limestone  IV 14'  0 ' 


The  Aliddle  AA^ashington  Limestone  lA",  is  more  or  less  fer- 
ruginous, and  for  the  most  part  exceedingly  tough.  The  more 
compact  layers  weather  to  a dirty  cream  color  and  some  of  them 
are  quite  brittle.  The  slaty  portions  are  almost  drab,  and  in 
some  instances  contain  ostracoids  with  fragments  of  what  seem 
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to  be  fisli  remaius.  The  dip  at  the  extreme  west  end  of  the 
approach  to  the  tunnel  is  sharply  eastward,  hut  in  the  tunnel 
the  rate  diminishes,  and  at  the  east  end  is  fiexuous.  At  a short 
distance  west  from  the  tunnel,  there  is  an  old  cut  now  over- 
grown with  vegetation,  hut  showing  near  the  track  a coal  blos- 
som, which  is  clearly  the  one  seen  under  Limestone  IV  in  Canton 
township,  near  the  tunnel.  The  same  coal  is  seen  in  a cut  just 
east  from  Claysville,  alongside  of  the  Xational  road.  Beyond 
this  there  are  no  exposures  until  nearly  a mile  west  from  Clays- 
ville, where  the  railroad  crosses  the  ISTational  road.  There  the 
^yasJdngton  Coal  is  imperfectly  ex})Osed  above  the  road.  Oir 
the  first  road  turning  north  from  the  pike,  west  from  this  cross- 
ing, the  Utile  Washivgton  Coal  is  seen  with  Limestone  I ‘‘  a,” 
at  ten  feet  l)elow,  hut  the  ^Vashivgton  Coal  and  all  else  are  con- 
cealed. On  the  next  road,  which  is  about  half  a mile  east  from 
Coon’s  Island  station,  the  section  is  ; — 


1.  Sandstone 10'  O'' 

2.  Concealed .SO'  O'' 

3.  Limestone  III,  seen 2'  O'' 

4.  Concealed,  with  dark  shale  at  base 10'  0" 

5.  Sandstone & 0" 

t).  Concealed 14'  0" 

7.  Limestone  II,  seen 0'  6" 

8.  Concealed 4'  0" 

9.  Washington  Coal  bod. 

Bituminous  sliate 1'  0''! 

Sandstone  and  shale 3'  O'’  I 

Bituminous  shale 0'  2''  }•  14'  8" 

Laminated  sandstone 9'  O ' | 

Coal 1'  &' ) 

10.  Clay 0'  4" 

11.  Laminated  sandstone 9'  0" 

12.  Argillaceous  shale 8'  0" 

13.  Coal,  Little  Washington  Bed 1 1" 

14.  Shale  to  bridge 4'  0" 


Ko.  3 is  Limestone  III,  and  ISTo.  7 is  Limestone  II.  The  ex- 
traordinary degradation  of  the  Washington  Coal  is  the  peculiar 
feature  of  the  section.  There  is,  of  coal,  only  the  thin  lower 
division,  while  all  tlie  upper  portion  is  represented  h}^  only 
fourteen  inches  of  bituminous  shale.  The  sandstone  above  the 
coal  is  the  same  in  character  and  position  with  that  seen  in  the 
deep  cut  on  the  railroad  in  Bulfalo  township.  But  there  it  is 
only  one  foot  thick.  The  two  laminated  sandstones  of  the  sec- 
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tiou  are  precisely  similar,  being’  almost  shale,  and  containing 
much  carbonized  vegetable  matter  in  minute  fragments.  The 
thickness  of  Limestone  II  cannot  be  determined,  as,  with  the 
exception  of  the  six  inches,  it  is  altogether  concealed.  The 
presence  of  the  dark  shale  at  the  base  of  Xo.  4 leads  me  to  sup- 
pose that  possibly  the  vliole  interval  may  be  occupied  by  a 
limestone  or  calcareous  shale  representing  it.  The  full  thick- 
ness of  Limestone  III  is  exposed. 

At  Coon's  Island  station  the  Washington  Coal  is  exposed,  by 
its  blossom,  in  the  road  above  the  mill.  A small  excavation, 
east  from  the  mill,  shows  the  blossom  of  the  Little  Washington 
Coal  separated  liy  ten  feet  of  slate-colored  shale  from  Lime- 
stone I “ Zi,”  which,  as  far  as  exposed,  is  of  a bright  yellow 
color.  The  Washington  Coal  is  again  seen  on  the  raijroad  about 
bne-thlrd  of  a mile  beyond  the  station  with  eighteen  feet  of 
shale  above  it.  Lragiuents  of  Limestone  II  are  numerous  on 
the  hill-side,  but  cannot  be  found  in  place. 

Two- thirds  of  a mile  north-west  from  Coon’s  Island  station 
the  Washington  Coal  is  mined  liy  Mr.  John  O'Connor,  on  a 
branch  of  Luteh  Fork,  where  it  shows  the  following  structure : 


1.  Shale 1'  0 ' 

2.  Coal 8" 

3.  Clay 9 ' 

4.  Coal 8' 

5.  Clay 8" 

6.  Coal 9' 

7.  Clay 6'' 

8.  Coal 2'  6" 


Total 6'  6 ' 


At  nearly  two  hundred  and  fifty  yards  east  from  this  open- 
ing, the  lAttle  Washington  is  seen  at  the  saw-mill  resting  on 
ten  feet  of  argillaceous  shale,  beneath  which  one  sees  seven  feet 
of  Limestone  I “ hC  The  limestone  is  thirty  feet  lower  than 
at  the  exposure  at  Coon’s  Island. 

The  Wasldngton  Coal,  at  this  locality,  bears  a striking  re- 
semblance to  the  Wayneshurg  as  seen  in  Greene  county,  both  in 
general  structure  and  in  the  character  of  the  coal.  So  exact  is 
the  resemblance,  that  it  has  been  mistaken  for  that  bed  by  ex- 
cellent geologists,  and  was  referred  to  the  Wayncsbnrg  in  the 
report  on  the  First  Geological  Survey'  of  the  State.  This  error 
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was  excusable  aud  even  natural  under  the  circumstances.  Lime- 
stone I “ is  seen  below,  holding  the  same  relation  as  does  the 
underlying  limestone  to  the  Waynesburg^  Avbile  here  Limestone 
II  is  at  an  unusual  distance  above  the  coal,  is  thin  and  much  like 
the  one  over  the  AVayneshurg  in  the  Panhandle  of  A¥est  Vir- 
ginia. In  the  Panhandle,  only  six  miles  away,  the  Washington 
Coal  is  very  tliin,  and  the  limestones  associated  with  it  attain 
their  full  thickness,  so  that  the  bed  has  little  resemblance  to 
itself  as  ex[iosed  on  Dutch  Fork.  In  the  absence  of  connected 
sections,  the  mistake  was  almost  unavoidable,  and  it  reflects  no 
discredit  upon  the  geologists  who  made  it,  for  they  labored 
under  many  and  serious  disadvantages,  from  which  geologists 
of  the  present  day  are  happily  free. 

The  outcrop  of  the  Washington  at  tlie  O’Connor  opening 
looks  like  dark  shale,  and  the  coal  contains  a very  large  pro- 
portion of  ash.  The  slaty  layers  are  so  numerous  as  to  give 
the  coal  the  appearance  of  semi-cannel,  and  of  course  to  render 
it  open-burning.  Desides  being  slaty,  it  is  sulphurous,  so  that 
it  is  not  in  high  repute,  though  used  to  a slight  extent  in  the 
immediate  neighborhood.  Alost  of  the  inhabitants  prefer  to 
purchase  the  Bittsburg  Coal,  Avhich  is  brought  from  AVheeling 
by  the  railroad  company.  Directly  opposite  this  opening  a sec- 
tion is  shown  on  the  railroad,  the  base  of  which  is  fifteen  feet 
above  the  coal,  the  interval  being  concealed.  It  is. 


1.  Limestone  III 2' 

2.  Sandy  shale 15' 

3.  Clay  shale,  dark  at  base 5' 

4.  Limestone  and  Shale  II 0' 

5.  Shale  to  track 7' 


FTo.  1 is  clearly  the  same  with  thal  which  occurs  in  the  road 
east  from  Coon’s  Islaial,  and  which  in  that  section  I have  called 
Limestone  III.  It  is  puite  compact,  dark-colored  witliin,  but 
weathering  pinkish  white.  AVhen  struck,  it  splinters  and 
yields  angular  fragments.  Cver  it  is  a dark  shale.  The  grade 
of  the  road  rises  rapidly  from  this  point  to  AA^est  Alexander, 
and  in  tlie  next  two  cuts,  which  are  close  together,  the  follow- 


ing succession  is  seen: 

1.  Coal 0'  G" 

2.  .Shaie 2'  0" 

3.  Limestone 7'  0" 

4.  Red  sandy  shale 15  to  22'  0" 
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5-  Limestone  lY". 

6.  Red  shale 

7.  Limestone  III 


At  the  end  of  this  cut,  A\"est  Alexander  is  in  sight,  hut  ow- 
ing to  want  of  exposures  anywhere,  there  is  difficulty  in  join- 
ing the  section  just  given  with  that  obtained  in  the  tunnel 
under  the  village.  The  interval  between  the  two  can  scarcely 
be  more  than  ten  feet,  and  is  evidently  occupied  by  sandstone. 
The  exposure  in  the  tunnel  approaches  is ; — 


1.  Sandstone  seen 

2.  Shale 

3.  Limestone 

4.  Shale 

5.  Limestone 

6.  Dark  shale 

7.  Sandstone 

8.  Limestone  and  shale 

9.  Sandstone  seen 


3'  0" 
8'  0" 
6'  0" 
8'  0" 
3'  0" 

G'  0" 
12'  0" 
7'  4" 
15'  0" 


This  is  the  only  locality  in  the  whole  district  where  any  un- 
certainty exists  respecting  the  Upper  A\  ashington  Limestone. 
Xo.  3,  of  the  section  before  the  last,  has  tlie  characteristics  of 
that  rock.  It  is  dark  within,  weathers  white  and  has  the  lit- 
tle coal  above  it,  but  the  interval  between  it  and  the  AA^ ashing- 
ton coal  is  only  one  hundred  and  twenty  feet,  which  is  much 
smaller  than  at  five  miles  east,  whereas  locally  it  ought  to  be 
somewhat  larger,  as  the  intervals  have  shown  a tendency  to  in- 
crease toward  the  central  lines  of  the  troughs.  The  next  lime- 
stone above  Uo.  8 of  the  last  section  is  at  more  nearly  the  cal- 
culated interval,  but  does  not  exhibit  any  of  the  characters  of 
the  bed.  Ho.  5 of  the  former  section  is  beyond  doubt  the 


Middle  AVashlngton  Limestone,  altliough  much  degraded  in 
character,  being  very  earthy.  In  the  tunnel  section,  Xo.  7 
bears  a striking  resemblance  to  the  laminated  sandstone  always 


found  underlying  the  AA’^ashington  Coal.  It  has  the  peculiar 
grayish  color,  as  well  as  the  fragments  of  carbonized  wood. 

Along  the  line  beginning  just  east  from  Coon’s  Island  sta- 
tion, and  continuing  to  a little  beyond  A\  est  Alexander,  all 
the  limestones  of  the  series,  as  lar  as  exposed,  are  thin  and 
earthy.  Limestones  III  and  of  the  tunnel  section  cannot 
be  identified  with  any  observed  elsewhere.  J ust  north  from 
^the  railroad  at  AVest  Alexander  a little  coal  was  found  in  sink- 
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ing  a well.  It  is  tlie  one  overlying  the  Upper  lYashington 
Limestone  in  the  section  before  tlie  last. 

In  order,  if  possible,  to  ascertain  the  relations  of  these  rocks 
the  section  was  carried  several  miles  into  West  Virginia,  and 
the  following  succession  was  found  in  passing  from  the  tunnel 
at  West  Alexandria  to  the  station  of  Valley  Grove,  two  or 
three  miles  west  from  the  State  line  ; 


].  Concealed 40'  0" 

2.  Limestone  IV. 20'  0" 

3.  Sandstone  and  shale 01'  q'' 

4.  Limestone  II 20'  O'' 

f).  Shale o'  0" 

0.  Washington  Coal  Bed 1'  3'' 

7.  Laminated  sandstone 14'  0" 

8.  Little  Washington  Coal  Bed 10'' 

0.  Shale 8'  O'' 

10.  Limestone  I “a” 12'  0" 


The  section  begins  a little  below  tlie  level  of  Vo.  8 of  the 
tunnel  section,  so  that  the  interval  between  it  and  the  coal  is 
about  one  liundred  and  forty  feet.  This  is  the  same  as  the  in- 
terval obtained  on  the  other  side  in  Pennsylvania.  Limestone 
IV  shows  the  usual  character,  being  a ferruginous  rock,  and 
therein  diflers  greatl}*  from  its  nature  as  shown  in  the  cuts  be- 
tween Goon's  Island  and  AVest  Alexander.  Limestone  III  is 
absent. 

The  Woymshurg  Coal  is  reached  at  the  Point  Mills,  in  AVest 
Virginia,  and  the  interval  between  it  and  the  Washington  is 
ninety-six  feet.  Farther  south,  toward  AVheeling,  the  interval 
between  the  Pittsburg  and  ^Yayneshurg  is  two  hundred  and 
sixty-five  feet,  as  ascertained  by  me  in  1872.  The  details  of 
these  sections  are  given  elsewhere  in  this  report  and  need  not 
be  repeated  here. 

The  distance  of  the  Pittsburg  Coal  beneath  the  railroad  sta- 
tion at  AVest  Alexander  is  not  far  from  five  hundred  feet. 
The  ^Yayneshurg  can  be  reached  at  two  hundred  and  sixty-five 
feet  less,  but  is  not  worth  seeking,  since,  as  exposed  in  the  Ohio 
ITinhandle  of  AVest  A'irginia,  it  is  seldoinmore  than  three  feet 
thick  and  of  by  no  means  superior  quality. 

Vorth  from  the  railroad  in  Donegal  township  exposures  are 
few.  Doth  the  YYayneshurg  and  Washington  appear  to  be  so 
thin  as  to  be  of  no  economical  importance,  and  no  openings 
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%Yere  seen  in  eitlier  coal.  The  Upper  'Washington  Limestone 
occurs  on  all  the  hills,  and  the  horizon  of  the  Waynesburg  Coal 
is  reached  only  on  Buftalo  creek  and  its  Dutch  Fork. 

On  the  latter  stream  two  and  a half  miles  north  from  the 
railroad,  a little  run  comes  in  by  the  Baptist  church.  Up  this, 
say  half  a mile,  the  ^Yayneshurg  is  seen  in  the  bed  of  the  run, 
associated  as  follows : 

1.  Dark  blue  limestone 4'  O' 

2.  Sandstone 6'  0 ' 

3.  Shale 1'  0 ' 

4.  Limestone 1'  6" 

5.  Waynesburg  coal  bed. 

Shale,  with  streaks  of  coal 3'  O''  } ,,  ... 

Coal  seen 1'  0"^“^ 

At  one  hundred  and  twenty  feet  measured  up  the  dip  above 
Uo.  1,  the  blossom  of  the  Washington  Coal  is  seen  near  the 
head  of  the  run.  Ueither  of  the  coals  is  mined  even  by  strip- 
ping. Below  the  month  of  Dutch  Fork  the  north-west  dip  of 
the  rocks  is  reversed,  and  they  rise  in  that  direction  along  Buf- 
falo creek. 

At  the  mouth  of  Dutch  Fork  the  Vuisliington  Coal  is  one 
hundred  and  thirty  feet  above  the  creek,  hut  at  the  West  Vir- 
ginia line  there  are  exposed  sixty  feet  of  the  great  limestone, 
and  one  mile  and  a quarter  farther  down  the  stream  the  Pitts- 
burg Coal  shows  itself  in  the  bed  of  the  creek. 

On  a road  coming  down  by  IMr.  Ralston’s  residence  to  a 
stream  entering  Butfalo  creek,  near  tlie  north-east  corner  of  the 
township,  a section  was  obtained  almost  precisely  similar  to 
that  found  in  Buffalo  township,  about  two  and  a half  miles 
farther  east.  The  Washington  Coal  is  fairly  exposed  here,  but 
is  not  worked. 

42.  Mount  Pleasant  Township,  in  AVashington  County. 

This  lies  w^est  from  Cecil,  and  north-west  from  Chartiers  and 
Canton.  The  dividins;  rido:e  between  the  waters  of  Chartiers 
creek  on  the  east,  and  those  of  Raccoon  and  Cross  creeks  on 
the  west,  passes  irregularly  north  and  south  through  the  cen- 
tral portion.  For  the  most  part  the  rocks  are  concealed  by 
debris,  and  such  exposures  as  do  occur  are  usually  far  from  sat- 
isfactory. The  section  extends  upwards  from  the  Pittsburg  Coal 
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to  Limestone  YI,  but  the  latter  is  found  only  in  fragments  on 
top  of  the  liigliest  bills. 

The  Pittsburg  Coal  is  mined  near  the  Chartiers  line,  on  the 
Hickory  and  Cannonsburg  road,  by  John  Maretta  and  Yf.  S. 
White.  The  measurements  at  these  banks  are  as  follows : 


1.  Shale  and  coa? O''  4'  0" 

2.  Coal 8"  1'  C" 

3.  Clay 8'  I'll' 

4.  Coal 3'  G"  2'  10  ' 

5.  Coal  and  partings 5"  4" 

(!.  “Brick”  CoctZ 9”  1'  0” 

7.  “ Lower  Bottom”  Coal 1'  6”  1'  1” 

Total 7'  6"  8'  8' 


As  these  openings  are  barely  half  a mile  apart,  the  variation 
is  extreme.  At  both  banks  the  coal  is  of  very  fair  quality, 
containing  little  pyrites  and  not  much  ash.  The  proprietors 
claim  that  it  is  free  burning  in  Hos.  4 and  6.  This  no  doubt 
is  true  respecting  the  upper  portion  of  Xo.  4,  but  tlie  rest  con- 
tains some  thick  layers  of  bituminous  coal,  so  that,  while  it 
can  hardly  be  called  caking,  it  cannot  be  regarded  as  open- 
burning. Tlie  lower  bottom  is  usually  quite  free  from  sul- 
pbiir,  but  being  too  brittle  to  bear  handling,  it  is  not  mined. 
At  both  of  these  openings  clay  veins  varying  in  thickness  from 
one  inch  to  two  feet,  are  numerous  and  annoying.  Less  than 
one-fifth  of  a mile  above  Mr.  AVhite’s  bank  the  coal  disappears 
under  the  run,  and  the  Pcdstone  Coal  is  seen  in  the  road  at  a 
short  distance  beyond,  twenty  feet  above  the  Pittsburg.  On  this 
road,  within  lialf  a mile  of  Hickory,  a finely  brecciated,  some- 
what fossiliferous  limestone  is  exposed,  having  a bituminous 
shale  at  five  or  ten  feet  above  it,  which  may  represeirt  the  Se- 
wield  eg  Coal.  It  is  seventy-five  feet  above  the  From 

this  point  to  Hickory  everything  is  concealed,  but  in  that  vil- 
lage, near  tlje  summit  of  the  hill  the  ^Yaynesburg  is  seen,  two 
to  three  feet  thick,  and  two  hundred  and  thirty-five  feet  above 
the  Pittsburg  where  last  exposed.  This  is  not  far  from  the  true 
interval,  for  the  Claysville  anticlinal  crosses  a little  way  east 
from  Hickory,  and  at  that  village  the  rocks  are  falling  west- 
ward quite  rapidly.  On  the  road  leading  from  Hickory  to 
'Washington  there  are  no  exposures  until  near  the  Chartiers 
line,  where  the  Great  Limestone  is  seen.  The  Scwickley  is 
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readied  just  beyond  the  township  line,  and  is  represented  by  a 
bituminous  shale. 

Just  'west  from  Hickory,  where  the  road  forks,  the  Wcnjnes- 
hiirg  is  shown.  At  the  first  fork  in  the  West  Middletown  road, 
south-east  from  this  point,  part  of  the  Great  Limestone  is  ex- 
posed, but  what  portion  of  it  cannot  be  determined,  as  the  rest 
of  the  section  is  concealed.  There  are  no  exposures  along  this 
road  to  Cross  creek,  nor  along  the  creek  to  the  township  line. 
The  road  turning  northward  from  the  creek,  just  above  the 
township  line,  shows  nothing  until  it  meets  the  road  leading  to 
Cross  Creek  village,  where  the  ^Yas]dngton  Coal  makes  a large 
blossom.  At  the  Presbyterian  church,  about  one-third  of  a 
mile  from  this  fork,  the  same  coal  shows  a great  blossom,  and 
cannot  be  less  than  six  feet  thick.  On  the  lane  leading  from 
the  church  to  the  Burgettstown  road  the  followdug  section  is 


seen : 

1.  Washington  Coed  Bed 5' 

2.  Shale 10' 

3.  Little  Washingtoyi  Coal  Bed Blossom. 

4.  Shale 12' 

5.  Limestone  I “a  ” 15' 

6.  Coal 

7.  Shale  imperfectly  exposed 48' 

8.  Waynesbxirg  Coal  Bed Blossom. 

9.  Sandstone 19' 


On  the  Burgettstown  road  there  are  no  exposures,  but  the 
stream  along  which  it  leads — the  AVest  Fork  of  Raccoon  creek 
— evidently  falls  less  rapidly  than  the  rocks,  for  on  the  road 
leading  from  this  creek  to  Rankin’s  schoolhouse,  the  following 


succession  ivas  observed : 

1.  Concealed 50' 

2.  Limestone  IV 20' 

3.  Concealed  'vvith  fragments  of  Limestone  II 30' 

4.  Washington  Coal  bed 5' 

5.  Concealed  with  fragments  of  Limestone  I “ b,  ” 40' 

6.  Coal — 

7.  Concealed  to  the  road 30' 


The  AYaynesburg  is  but  a few  feet  under  the  road  at  the  base 
of  the  section.  Crossing  the  summit  one  finds  Limestone  IV, 
in  the  road  at  the  school  house.  The  exposure  is  imperfect, 
but  it  shows  that  the  amount  of  limestone  must  be  very  great, 
since  for  a distance  of  nearly  forty  feet  that  rock  seems  to  be 
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continnons.  Tlie  Washington  Coal  is  exposed  at  a little  way 
below  the  scliool  house,  and  from  that  place  down  to  the  East 
fork  of  Raccoon  creek  the  following  section  is  in  the  road : 


1.  Washiyifiton  Coal  bed Blossom. 

2.  Imperfectly  exposed,  but  much  limestone 30' 

3.  Coal  (/) 

4.  Limestone  and  shale  not  well  exposed 8' 


5.  Waynesburg  Coal a"  {?) Blossom. 

6.  Concealed 30' 

7.  Limestone  blue 4' 

8.  Shale 8' 


9.  Waynefjbitrg  Coal  bed 3' 

10.  Sandy  shale 20' 

11.  Uniontown  Coal  Bed  1' 

12.  Clay 2' 

13.  Limestone,  bright  yellow,  seen 6' 

I have  given  these  sections  in  detail,  imperfect  as  they  are, 
because  they  exhibit  very  clearly  the  relations  of  the  coals, 
and  show  the  extraordinary  thinning  out  of  the  intervening 
rocks.  The  Wa.ynesburg  Coal  was  formerly  worked  here  by  J. 
II.  Miller,  but  the  bank  has  been  deserted  for  two  years,  as  the 
bed  is  thin  and  mining  is  difficult.  The  section,  as  far  as  could 
be  determined,  is 


Coal^  4 inches  ; clay,  2 inches  ; coal,  IQ  inches  ; clay,  2 inches ; 
coal  seen,  6 inches. 

iSTo.  5 is  said  to  be  one  foot  thick,  and  the  coal  resembles 
that  usually  obtained  from  this  bed. 

On  this  creek  there  are  few  exposures  down  to  the  township 
line.  The  stream  runs  through  the  Great  Limestone  all  the 
way,  and  the  Sewickley  is  seen  at  Cherry  Valley  Postoffice,  on 
the  line.  At  this  point  a branch  of  the  creek  comes  in,  on 
which  the  Great  Limestone  is  exposed  for  more  than  two 
miles. 

At  a little  distance  west  from  Primrose  station,  on  the  Pan- 
handle railroad,  the  Pittsburg  Coal  is  mined  by  the  Robbins 
Block  Coal  Company.  The  roof  division  is  not  exposed  and 


the  lower  is  as  follows  ; 

1.  Coal 2'  9 " 

2.  Coa?  and  partings 4|" 

3.  “ Brick”  coftZ 8 ''  to  1'  3” 

4.  “Lower  bottom”  coal 9 " to  1'  6'' 


The  whole  bed  is  mined  here  for  shipping.  The  lower  bot- 
tom is  somewhat  variable  in  quality,  but  the  poorer  portions 
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are  easily  separated.  At  the  mouth  of  the  main  entry  the  coal 
was  a block,  whence  the  name  given  to  the  works,  but  at  a 
short  distance  the  character  changed  and  it  became  bench  coal. 
At  the  same  time  the  structure  is  unusual,  as  the  partings  are 
not  persistent  and  the  coal  as  a whole  hears  marked  resem- 
blance to  semi-cannel.  For  about  fifteen  inches  on  top  the  coal 
is  handsomely  open-burning,  hut  the  lower  })Ortions  contain 
much  bituminous  coal,  and  cake.  Films  of  calcium  carbonate 
are  found  on  the  faces  of  the  coal.  Clay-veins  and  horse-hacks 
are  frequent  and  annoying.  The  dip  is  irregular  a:id  swamps 
cause  much  trouble  to  the  miners. 

43.  Robeson  Township,  in  YCashington  County. 

This  is  the  most  northern  township  on  the  Alleglieny  county 
border.  Robeson  run,  along  which  the  Panhandle  railroad 
passes,  is  its  southern  boundary.  The  geology  is  uninteresting 
excepting  in  this,  that  the  northern  line  of  outcrop  of  the 
Pittsburg  Coal  crosses  the  toivnship.  The  section  reaches  nearly 
three  hundred  feet  down  into  the  lower  barren  series  and  ex- 
tends upwards  to  the  Great  Limestone.  On  the  railroad,  the 
Pittsburg  Coal  is  mined  near  M’Donald’s  station.  At  the  Briar 
Hill  Coal  Works  the  bed  consisted  of  first  rate  block  for  a 
short  distance  from  the  mouth  of  the  main  entry,  but  soon 
changed  into  the  ordinary  bench  coal.  The  only  block  now 
found  in  the  pit  is  a layer  about  fifteen  inches  thick  and  in  the 
upper  bench.  Even  this  contains  much  bituminous  coal.  At 
the  Laurel  coal  mines,  in  the  same  vicinity,  the  general  struc- 
tu)-e  of  the  bed  is  similar.  The  total  thickness  of  the  lower 
division  varies  from  four  feet  to  four  feet  six  inches.  The  part- 
ings are  not  regular  or  persistent,  and  clay-seams  and  horse- 
backs are  very  troublesome. 

For  two  or  three  miles  north  from  the  railroad  the  coal  is 
not  opened,  but  is  frecjiiently  exposed  at  the  roadside  and 
makes  a large  blossom.  It  is  well  shown  near  ETorth  Star 
P.  O.,  and  is  worked  in  Allegheny  county  about  a mile  north 
from  that  place. 

About  a mile  north-east  from  Bavington  the  Pittsburg  is 
mined  by  Mr.  Wilson,  near  the  head  of  Karr’s  run,  where  the 
roof  division  is  six  feet  thick.  It  shows  five  benches  of  coal. 
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in  all  five  feet,  the  thickest  clay  parting  being  only  three 
inches.  The  main  clay  parting  averages  nearly  two  feet.  The 
lower  division  is  only  partially  exposed,  but  it  shows  a feature 
which  is  seldom  seen,  except  in  the  northern  portion  of  the  district. 
At  about  one  foot  below  the  clay,  there  is  a thin  but  constant 
parting,  sometimes  two  inches  thick.  This  was  observed  at 
but  one  exposure  in  Greene  county  and  at  none  in  this  county 
along  the  river,  but  it  occurs  not  infrequently  along  the  Pan- 
handle railroad.  The  great  thickness  of  the  roof  division 
shows  that  this  exposure,  though  so  near  the  extreme  northern 
outcrop,  is  very  far  from  the  northern  line  of  the  bed,  as  it  ex- 
isted before  it  had  been  subjected  to  erosion.  The  Pittsburg 
Goal  must  have  reached  quite  to  Lake  Erie.  At  this  bank 
clay-veins  cut  the  coal  very  badly,  and  some  of  them  extend 
from  the  under-clay  through  the  coal  into  the  overlying  shale. 

The  most  northern  exposure  of  the  Pittsburg  Goal  is  on  the 
property  ot  Mr.  Bigger,  near  Eaccoon  creek,  and  nearly  one 
mile  south  from  the  Beaver  county  line.  It  was  worked  here 
at  one  time,  but  being  at  the  top  of  a high  hill  and  without 
snfiieient  cover,  the  quality  was  poor  and  the  bank  was  aban- 
doned. Ho  measurement  of  the  coal  could  be  made,  but  the 
blossom  shows  that  the  roof  is  very  thick.  Mr.  White  gives 
the  following  as  the  section  below  the  coal ; 


1.  rutshurg  Coal  Bed 

2.  Concealed 

3.  Sandstone 

4.  Shaly  sandstone 

5.  Bituminous  shale 

fi.  Coal 

7.  Sandstone  and  shale 

8.  Orinoidal  Limestone, 

9.  Coal 

10.  Concealed  to  the  creek. . 


10'  0" 
160'  0" 
50'  0' 
40'  O'' 
10'  0" 
3'  7" 
35'  0" 
4'  0" 
1'  4" 
25'  0" 


Ho.  3 is  somewhat  coarse-grained,  but  is  easily  dressed,  and 
is  quarried  for  building  purposes.  The  coal.  Ho.  6,  has  been 
opened  on  Bigger ’s  run  by  Mr.  Coventry,  ivho  mines  it  by  strip- 
ping as  well  as  by  drifting.  It  is  divided  by  a clay  parting,  one 
inch  thick  and  one  foot  from  the  top.  The  coal  is  good  and  is 
preferred  to  that  from  the  Pittsburg  by  many  of  the  farmers. 
The  crinoidal  limestone  has  a greenish  color,  and  is  literally 
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crowded  with  fragments  of  crinoids  and  brachiopod  shells.  It 
burns  into  a strong  but  rather  dark  lime. 

44.  Hanover  Township,  in  AVasiiington  County. 

This  occupies  the  extreme  north-west  corner  of  the  county, 
and  lies  north  from  Smith  and  Jefferson.  The  dividing  ridge 
between  the  ivaters  of  Raccoon  and  AA^lieeliug  creeks  passes  al- 
most north  and  south  through  the  middle  of  the  township. 
The  section  extends  from  about  three  hundred  feet  beloiv  the 
Pittsburg  Goal  to  the  Great  Limestone.  Exposures  of  the  lower 
barren  series  are  in  all  cases  unsatisfactory. 

The  extreme  north-Avestern  limit  of  the  Pittsburg  Goal  is  the 
Ridge  road  leading  from  Erankfort  to  Paris,  but  the  limit  of 
a\"ailahle  coal  may  be  regarded  as  marked  by  the  road  leading 
north  from  Elorence  to  Erankfort  as  the  AA'est  line,  and  the  Pitts- 
burg and  Steubenville  pike  Avest  from  Florence  as  the  north 
line,  In  the  triangular  space  bounded  by  these  three  roads  the 
coal  is  caught  by  the  higher  hills,  and  there  are  se\mral  small 
patches  Avhich  Avill  be  of  local  seiwice  for  years  to  come.  In  the 
Avestern  portion  of  the  tOAViiship  the  coal  is  found  only  on  the 
ridge,  as  south  from  the  Steubenville  pike  to  the  railroad  ero- 
sion has  been  so  effective  as  to  remove  all  the  upper  beds.  The 
general  south-east  dip  brings  the  rocks  doAvn  so  that  in  the 
eastern  portion  the  coal  is  available  over  a more  extensive  area. 

PetAveen  Elorence  and  Frankfort  the  road  folloAvs  the  ridge, 
and  the  Pittsburg  Goal  is  frequently  exposed.  The  only  open- 
ing seen  is  one-fourth  of  a mile  north  from  the  former  village 
and  seventy  feet  beloAv  the  pike  at  that  place.  It  is  deserted. 
The  Aullage  of  Frankfort  is  in  Beaver  county,  its  southern  end 
being,  perhaps,  tAvo  hundred  yards  beyond  the  AVashington 
county  line.  On  a road  leading  south-east  from  the  village 
the  Pittsburg  Goal  is  mined  by  seA^eral  persons  to  supply  the 
neighborhood.  At  Mr.  John  Frazier’s  opening  the  folloAving 
section  Aims  obtained ; 


1.  Roof  division 2'  0" 

2.  Coal 9" 

3.  Clay 2 " I 5'  11" 

4.  Coal 1'  1" 

5.  Coal  and  iDartings 3” 

6.  Coal 1'  8'  . 

18— K. 
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The  bed  is  under  a tliin  but  sufficiently  sound  cover,  and  the 
coal  is  said  to  be  very  good,  or  at  least  as  good  as  any  obtained 
from  Florence,  where  the  cover  is  much,  thicker.  It  is  quite 
free  burning,  contains  comparatively  little  ash,  and  shoAvs  py- 
rites only  near  the  top.  On  the  other  side  of  the  hill  there  is 
at  seven  feet  above  the  Fittsburg,  a bed  of  cannel  four  feet  thick, 
containing  much  ash,  but  only  a small  proportion  of  sulphur. 
At  one  time  it  was  mined  on  Mr.  Frazier’s  property,  but 
the  bulky  ash  rendered  the  stuff  unsalable,  and  the  opening  Avas 
abandoned.  OAving  to  the  utter  lack  of  exposures  in  the  vi- 
cinity, it  is  impossible  to  fix  the  place  of  this  coal  Avith  any  de- 
gree of  accuracy,  but  I am  inclined  to  think  that  it  is  the  Se- 
loicklcy. 

On  the  rid2:e  road  leadino;  from  Frankfort  to  Paris  the  coal 
is  occasionally  exposed,  and  at  about  tAvo  miles  from  the  for- 
mer village  it  is  Avorked.  It  is  possible  that  the  coal  may  be 
found  in  the  tops  of  two  hills  lying  north  from  this  road,  but  if 
so,  it  Avill  be  utterly  Avorthless,  as  the  rocks  are  rising  very 
rapidly  to  the  north-Avest. 

At  Jackson’s  mill,  on  the  South  fork  of  King’s  creek,  the 
road  is  three  hundred  feet  beloAV  the  Pittsburg  Coal.  FTo  con- 
nected exposures  can  be  found  betAA'een  the  coal  and  this  place, 
but  in  the  interval,  there  are  limestones  at  sixty  and  tAvo  hun- 
dred feet,  and  a coal,  fifteen  inches  thick,  at  tAvo  hundred  and 
fifty  feet  beloAv  the  Pittsburg.  Coming  up  from  the  creek  to 
the  Steubenville  pike,  the  blossom  of  the  Pittsburg  Coal  is  seen 
near  School-house  Ko,  5,  and  on  the  pike  the  coal  is  worked 
at  the  first  fork  Avest  from  Florence.  There  the  folloAAung  sec- 
tion is  exposed; 

].  Sandstone. 

2.  Coal 1'  10  ' 

3.  Coffii  and  partings '4^' 

4.  “Brick”  core? 10"  ^ 

5.  “ Lower  Bottom  ” core? 10'  J 

There  is  no  roof  here,  and  the  sandstone  comes  cIoavu  directly 
upon  the  coal.  TAventy  feet  higher  is  a nodular  limestone,  evi- 
dently very  thin,  and  at  tAA^enty  feet  above  that  is  another  of 
similar  character.  At  Florence  is  a high  knob  rising  far  above 
anything  for  miles  around,  which  shoAA^s  near  its  top  a Avell- 
marked  bench.  This  may  be  the  horizon  of  the  Wagneshurg 
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Coal,  but  no  evidence  can  be  obtained  bearing  on  tliis  matter. 
There  is  no  other  point  in  the  township  where  that  coal  is 
reached. 

About  half  a mile  east  from  Florence,  on  the  pike,  the  Pitfs- 
burg  Coal  is  mined  to  su[)ply  the  village.  One  of  the  banks 
shows  the  following  section  : 


1.  Roof  division 

2.  Coal 

3.  CoaZ  and  partings 

4.  “Brick”  coal 

5.  Parting 

6.  “ Lower  fcottom  ” coaZ 


1'  8 " 

V 3 " 

r.ri'/ 

V 1 '' 
2 " 
G " 


3'  6" 


• The  roof  is  simply  clay  containing  thin  streaks  of  coal,  which 
sometimes  combine  to  form  a layer  several  inches  thick.  The 
coal  from  the  lower  division  at  these  openings  is  of  very  fair 
quality,  and  is  rather  open-burning.  There  is  also  an  opening 
just  South  from  Florence,  but  it  shows  no  material  difference 
from  these. 

ISTearly  a mile  fartlier  east,  a road  turns  off  to  the  north 
and  crosses  a branch  of  Raccoon  creek.  On  this  a deserted 
opening  Avas  seen  at  seventy  feet  beloAV  he  j)ike.  A bank 
in  similar  condition  was  found  on  the  other  side  of  the 
creek  at  a mile  north  from  the  last,  but  neither  of  these  was 
in  condition  to  afford  any  information.  Ro  exposures  occur 
on  the  creek,  but  on  a road,  coming  doAvn  to  it  from  the  north 
near  the  saw-mill,  the  Pittsburg  Coal  Avas  formerly  Avorked,  sev- 
eral deserted  openings  having  been  seen  on  it^ 

On  the  Steubenville  pike  east  from  Florence  a thick,  bitumi- 
nous shale  was  observed,  at  many  localities.  It  is  seventy  feet 
above  the  Pittsburg  Coal,  and  is  associated  AAuth  sandy  shales 
above  and  beloAV. 


45.  Smith  Toavnship,  Washington  County. 

This  lies  south  from  Hanover,  and  south-Avest  from  Robeson. 
The  tAVO  forks  of  Raccoon  creek  flow  through  its  southern 
portion,  and  unite  at  the  railroad  Avuieli  crosses  the  northern 
part  of  the  toAAuiship.  Tlie  Bulger  anticlinal  is  seen  in  the 
north-east,  and  the  synclinal  Avest  from  it  crosses  the  railroad 
at  BurgettstOAvn.  The  section  extends  from  one  hundred  feet 
beloAV  the  Pittsburg  Coal  to  the  Upper  Washington  Limestone, 
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and  some  of  tLe  local  sections  obtained  bere  are  of  very  con- 
siderable interest. 

Along  tbe  Panliandle  railroad  tbe  Pittsburg  Coal  is  exten- 
sively mined  for  sliipment,  and  tbe  largest  works  are  at  Mid- 
way station,  near  tbe  line  of  Robeson  township.  At  tbe  Mid- 
way Block  Coal  AVorks  tbe  workable  portion  of  tbe  bed  va- 
ries from  three  feet  six  inches  to  four  feet,  and  rests  on  tbe 
“bottom”  Avbicb  is  from  ten  to  fifteen  inches  thick,  and  of  such 
poor  quality  that  it  is  not  mined.  Tbe  workable  portion  shows 
no  partings  and  is  a true  block  coal,  yielding  masses  of  any  de- 
sired size,  which  show  the  full  thickness  of  the  bed.  Many 
blocks,  measuring  two  feet  each  way,  were  lying  on  the  dump  ’ 
when  the  works  were  examined.  The  coal  is  rather  more  than 
senii-cannel,  but  contains  a good  deal  of  bituminous  coal  in 
streaks  from  one-third  to  one-half  inch  thick.  It  is  cxtremel}’ 
clean  and  is  commonly  regarded  as  the  purest  coal  obtained 
along  the  road.  The  raw  coal  has  been  tried  at  Sharon  Fur- 
nace in  the  proportion  of  two-thirds  coke  and  one- third  Mid- 
way coal,  and  the  experiment  is  said  to  have  been  thoroughly 
successful.  It  is  supposed  that  a less  })roportion  of  coke  Avould 
yield  equally  good  results,  but  the  amount  of  bituminous  coal 
present  is  sufficient  to  render  the  success  of  such  an  experiment 
somewhat  doubtful.  The  percentage  of  sulphur  is  small,  and 
the  coal  has  proved  well  fitted  for  use  in  the  manufacture  of 
illuminating  gas.  The  coke  is  quite  brittle,  as  might  be  ex- 
pected from  the  character  of  the  coal.  The  roof  division  is 
not  exposed.  Clay-veins  and  horse-backs  are  numerous,  the 
latter  coming  in  lioth  from  above  and  from  below.  On  the 
■north  side  of  the  track  the  bed  shows  the  partings  and  con- 
tains less  of  the  block  coal.  Only  three  feet  of  it  there  are  re- 
garded liy  the  owners  as  marketable  coal. 

On  the  other  side  of  the  station,  at  the  AFalnut  Hill  Coal 
AVorks,  the  coal  is  a block,  not  much  if  at  all  inferior  to  that 
from  the  works  just  described.  The  variations  are  the  same, 
for  where  the  coal  is  a block  it  shows  no  partings,  and  is  from 
three  to  four  feet  thick.  There  is  no  bottom,  this  being  the 
full  thickness  from  roof  clay  to  bottom  clay.  The  ordinary 
bench  coal  comes  in  “ cat-a-cornered,”  as  the  miners  express  it, 
and  when  it  does  come  in  it  shows  the  following  structure; 
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Coal,  2 feet  10  indies;  coal  and  partings,  3 indies;  coal,  1 
foot  6 inches  ; total,  4 feet  7 inches. 

The  roof  division  is  not  exposed,  and  the  “ brick”  cannot  he 
distinguished  from  the  “ lower  bottom.”  The  slack  is  coked  in 
ovens,  of  which  there  are  eight,  and  the  coke  is  surprisingly  com- 
pact,considering  the  character  of  the  coal  from  Avhich  it  is  made. 

In  a cut  near  these  works  the  following  short  section  is  shoAvn  : 


1.  Limestone,  yellow,  and  shale 9' 

2.  Dark  shale 12' 

3.  Sandy  shale 3' 

4.  Concealed  to  coal 4.1' 


In  the  next  cut  west,  twenty-live  feet  of  dark  shale  are  seen 
resting  on  the  limestone.  The  limestone  is  constantly  in  sight 
until  Bnlger  station  is  passed,  and  is  the  limestone  exposed  in 
the  approach  to  the  tunnel  just  west  from  that  station.  At  the 
tunnel  a li^ht  colored  limestone  rests  on  the  dark  shale  above 
the  last,  Avhile  at  seA"ent_)’  feet  higher  there  is  another  limestone, 
the  interval  being  concealed.  Trom  this  tunnel  the  track  falls 
very  rapidly,  so  that  at  a mile  and  a half  west  from  Bulger  the 
Fiitsburg  Coal  is  again  seen  at  a feiv  feet  below  the  track,  at 
Mr.  Russell’s  hanks.  Here  the  bed  shows  a structure  so  re- 


markable that  I give  it  in  detail  as  follows : 

1.  Limestone,  yellow P’ragments. 


2.  Shale,  with  nodular  limestone. 

3.  Sandy  shale 

4.  Roof  division. 


A.  Coal 

9' 

3” 

R.  Clay 

10" 

C.  Coal 

2" 

D.  Clay 

4" 

E.  Coal 

3" 

F.  Clay 

10" 

(>.  Coal 

3" 

IT.  Clay 

4" 

I.  Coal 

1' 

1" 

.1.  CTav 

2'' 

K.  Coal 

I' 

1" 

ATain  clav  parti nt** 

Lower  division. 

A.  Coal 

r 

2" 

B.  Clay 

2" 

C.  Coal 

O' 

0" 

D.  CTav 

I'l 

E.  Coal 

2" 

F.  Clay 

\'l 

3 

G.  “ Brick”  Corti 

5"— 8" 

H.  “I.ow'erB.”  Coal 

1' 

0" 

8' 

35' 


8'  5" 


0'  10" 


5'  0'' 
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The  parting  B.  in  the  lower  division  is  well  defined  and  per- 
sistent thronghont  the  entry.  The  top  of  this  division  is 
slickensided.  The  coal  was  once  worked  in  the  hollows  ad- 
joining, hut  the  hanks  have  been  deserted.  At  Raccoon  sta- 
tion the  coal  comes  to  the  level  of  the  track,  and  in  a cut  be- 


yond I find ; 

1.  Coal 5' 

2.  Concealed lU' 

3.  Limestone  at  track 2' 

4.  Sandstone 15' 

6.  Limestone 5' 

6.  Shale  and  sandstone  to  creek 40' 


ISTo.  1 is  part  of  the  roof  division  and  is  unbroken  save  by 
very  tliiu  partings,  which  are  liarely  perceptible,  and  in  its  struc- 
ture hears  much  resemblance  to  the  ordinary  appearance  of  the 
lower  division.  Respecting  tlie  latter,  one  cannot  speak  posi- 
tively, as  it  is  concealed  by  debris,  hut  the  total  thickness  of 
the  Avhole  lied  cannot  lie  less  than  fifteen  feet.  About  one- 
fourth  of  a mile  ivest  from  this  station  the  coal  is  mined  by 
l)r.  Dunning,  at  Avliose  liank  the  loAver  division  varies  little 
from  five  feet,  shoAVS  the  usual  partings  and  is  rather  more  bi- 
tuminous than  the  coal  from  the  openings  already  described. 
Just  Avest  from  Burgettstown  station  the  coal  is  AA’orked  by  the 
AV^hittaker  heirs,  at  A\diose  opening  the  structure  of  the  bed  is 
quite  as  peculiar  as  at  that  belonging  to  Air.  Russell.  I giAm 
it  in  detail : 


Pittsburg  Coal  Bed. 
A.  Coal 

K.  Clay 

C.  Coal  

D.  Clay 

L.  Coal 

F.  Clay 

G.  Coal 

H.  Clay 

I.  Coal 

.1.  Clay  and  Coal 

K.  Coal 


8"  1 
4'' 

1'  0" 

4" 

1'  0"  I 

4"  7 9" 

3" 

2" 

1'  9" 

5" 

1'  6", 


It  is  difficult  here  to  determine  the  exact  line  of  division  be- 


tAveeu  the  roof  and  loAver  portion  of  the  bed,  but  I am  inclined 
to  regard  it  as  occurring  at  Ro.  II.  The  coal  contains  much 
slat}^  matter  and  mineral  charcoal,  but  is  said  to  be  good,  and 
is  in  firir  repute  in  the  Aucinity.  Rear  the  mouth  of  the  pit 
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there  is  a clay  vein,  Avhich  exhibits  the  usual  conditions  very 
^ye\l.  The  vein  is  not  more  than  six  inches  wide,  hut  its  in- 
fluence is  I'lerceptihle  tor  two  leet  and  a halt  on  each  side.- 
The  coal  is  thrown  up  sharply  and  without  any  snapping  at 
the  angles,  hut  the  upturned  portion  is  badly  shattered. 

p^ulger  to  this  place  the  dip  has  been  Mestvaid,  but 
here  the  direction  changes.  At  the  same  time  the  grade  of  the 
road  changes,  so  that  before  reaching  the  Dinsmore  tunnel  the 
track  is  aiiove  the  coal,  but  at  the  tunnel  the  road  again  de- 
scends westward,  and  at  the  west  end  the  coal  is  two  feet  above 
the  track.  The  former  rises  and  the  latter  tails  quickl}’,  so 
that  at  the  end  of  the  tunnel  cut  the  coal  is  thirty  teet  above. 
The  following  section  was  obtained  at  the  tunnel ; 


90' 

40' 

9.' 

10' 

4' 

10' 

O' 

8. 

Clav,  with  nodular  limestone 

43' 

— 

Plat'  

4-5' 

0'-2' 

12. 

20' 

6'  to  6' 

14. 

Calcareous  clay 

. . 4' 

The  clay  Xo.  8 is  not  laminated.  The  black  shale  above  it 
is  all  that\s  left  of  the  Sewicldey  Coal  The  limestones  Xos. 
11  and  13,  vary  abruptly  ; No.  11  thins  out  and  runs  into  shale, 
Avhile  No  13  is  cut  out  by  the  overlying  sandstone.  The  coal 
is  singularly  variable.  Near  the  west  mouth  of  the  tunnel  it 
consists  of  thirteen  layers  of  coal  and  clay,  so  arranged  that  it 
is  impossible  to  determine  where  the  line  falls  between  the  roof 
and  the  loiver  division,  while  at  a little  distance  the  whole  sec- 
tion of  the  bed  is  : — 

Coal,\  foot;  clay,  1 inch;  cord,  11  inches,  lotal,  1 foot, 
11 J inches. 

The  bed  is  badly  cut  up  by  horsebacks  from  below.  One  of 
these  has  removed  the  lower  portions  for  a horizontal  distance 
of  thirty-five  feet,  and  is  associated  with  a clay-vein  which 
breaks  through  the  coal  above  and  unites  with  the  o\ei lying 
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clay.  Sections  of  several  of  these  horsebacks  show  them  to  he- 
depressed-conical  in  shape,  and  to  he  frecpiently  associated  with 
clay- veins.  These  clay-veins  must  be  of  much  later  origin  than 
the  coal,  and  clearly  date  from  some  time  after  its  consolidation. 
It  may  be  that  they  mark  lines  where  the  coal  yielded  during 
the  folding  of  the  strata.  Beyond  this  tunnel  the  Pittsburg 
Coal  soon  rises  well  up  in  the  hills,  and  the  openings  are  at  a 
considerable  distance  from  the  railroad. 

In  the  northern  part  of  the  township  there  are  few  expos- 
ures. The  Pittsburg  Coal  was  seen  on  the  road  from  Burg*etts- 
town  to  Candor,  about  a mile  from  the  former  village  ; but 
aside  from  this,  everything  seems  to  be  concealed.  South  from 
the  railroad  exposures  are  numerous  and  satisfactory. 

On  the  east  fork  of  Eaccoon  creek  the  Setoickley  Coal  is  seen 
at  the  township  line  near  Cherry  Valley  Postolliee,  and  at  a 
mile  and  a half  farther  down  the  stream  the  Pittsburg  Coal  is 
reached  by  the  road.  Just  above  where  the  Burgettstown 
road  leaves  the  stream,  there  is  an  opening  in  this  coal  which 
appears  to  be  occasionally  worked.  It  shows  three  benches  of 
coal  nine,  seven  and  twenty-seven  inches  thick,  separated  by 
thin  layers  of  shale.  The  louver  bench  has  a persistent  parting 
Jmost  midway.  The  exposure  here  is  clearly  imperfect,  and 
the  poverty  of  the  roof  as  compared  with  other  localities  in 
the  neighborhood  leads  me  to  suppose  that  here  is  seen  only  a 
portion  of  the  roof  division,  and  that  the  lower  division  is  not 
reached.  A sandy  shale,  of  wliich  eigliteen  feet  are  seen,  rests 
directly  on  the  coal. 

On  the  Burgettstown  road  the  following  section  is  shown  be- 
tween the  creek  and  the  summit : 


].  Sandstone 35' 

2.  Limestone,  yellow  on  top 40' 

3.  Shale 3' 

4.  Limestone  and  shale 25' 

5.  Shale 20 

6.  Seiviokley  Coal  bed Blossom. 

7.  Shale 10' 

S.  Limestone  and  shale 15' 

9.  Sandy  shale 20' 

10.  ritisburg  Coal  bed 10' 

11.  Concealed 12' 

12.  Limestone 5' 

13.  Sandstone 12’ 
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The  tivo  divisions  of  the  Great  Limestone  are  imperfectly 
exposed,  and  it  is  more  than  possible  that  the  thickness  as- 
signed to  them  in  the  section  is  exaggerated.  The  *S'e- 
wicldcy  is  represented  only  by  a bituminous  shale  ivhich  con- 
tains some  coaly  matter.  The  Pittsburg  shows  such  thickness 
that  the  opening  just  referred  to  must  be  in  the  roof  division. 

On  the  opposite  side  of  the  stream  the  road  leads  to  Midway. 
On  it,  between  the  creek  and  the  summit,  a section  was  ob- 
tained similar  to  that  just  given,  hut  the  intervals  are  larger, 
as  they  were  measured  up  the  dip. 

On  the  road  leading  from  Bulger  station  to  the  east  fork  of 
Raccoon  creek,  and  coming  fo  it  near  Cheriy  Yalley  Rostoffice, 
there  are  no  exposures.  On  the  first  road  turning  west  below 
the  township  line,  and  leading  to  the  west  fork  of  the  creek, 
there  are  no  exposures  until  the  summit  is  reached,  where 
Limestone  lY,  the  ^Middle  lYashington,  is  seen.  Descending 
the  other  side  the  following  succession  is  shown  : 


1.  Washivgton  Coal  bed Blossom. 

2.  Concealed 65' 

3.  Waynesburg  Coal  bed Blossom. 

4.  Sandy  shale 15' 


5.  Limestone,  yellow 

The  Uniontown  Coal  is  not  exposed,  and  may  not  he  present. 

Beyond  the  west  fork  of  Raccoon  creek,  on  the  way  to  the 
State  road,  the  two  coals  are  again  seen,  and  are  seventy  feet 
apart  with  a limestone  almost  midway  between  them.  Rrag- 
ments  of  the  Upper  AYashington  Limestone  occur  at  the  junc- 
tion with  the  State  road,  and  the  stratum  itself  is  ten  feet 
above,  while  the  JoUeytoion  Coal  is  exposed  at  a few  feet  above 
the  junction  of  the  two  roads.  The  Upper  AYashington  Lime- 
stone is  only  six  feet  thick  here,  and  has  a thin  coal  resting 
upon  it.  Though  so  much  thinner,  the  limestone  retains  its 
peculiar  characteristics  of  color  and  purity,  and  contains  the 
little  ostracoids  in  great  numbers.  It  is  only  one  hundred  and 
ten  feet  above  the  Washivgton  Coal.  At  all  these  exposures 
the  Waynesburg  is  very  thin  and  tlie  Washington  is  little  bet- 
ter. 

The  Waynesburg  is  again  seen  on  Raccoon  creek,  west  fork, 
where  the  State  road  reaches  the  stream ; but  below  this  to 
Burgettstown  there  are  no  exposures.  At  that  village  the 
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Pittsburg  Coal  is  worked  by  a number  of  persons,  but  tlie  open- 
ings for  the  most  part  closely  resemble  those  on  the  railroad 
which  have  been  described.  On  the  road  from  Burgettstown 
to  Eldersville  there  are  no  exposures  until  the  summit  at  the 
township  line  is  reached,  where  the  ^Yagnesharg  Coal  is  seen 


associated  as  follows : 

1.  Concealed 30'  / 

2.  Rimestone 8' 

3.  tVashmgton  Coal  Bed Blossom. 

4.  Shale,  not  well  exposed 20' 

5.  Limestone,  I 10' 

6.  Concealed ■ • ■ • 20' 

7.  Waynesbiirg  Coalbed Blossom. 


The  base  of  this  section  was  obtained  in  Jefferson  toivnship, 
wd'iere  its  relations  are  better  sliown. 

46.  Jefferson  Toivnship,  in  ATashington  County. 

This  adjoins  Smith  on  the  west,  and  is  south  from  Hanover. 
Harman’s  creek  is  its  northern  boundarv,  and  Cross  creek 
flows  through  its  southern  ])ortion.  The  section  extends  from 
about  two  hundred  feet  below  the  Pittsburg  Coal  to  the  Middle 
AVashington  Limestone.  Bossiblj"  Limestone  A-^I  is  caught  in 
some  of  the  hills,  but  it  is  not  exposed.  Openings  in  tne 
Pittsburg  Coal  are  very  numerous,  but  owing  to  the  season  in 
wdiich  this  township  was  examined,  few  of  them  were  meas- 
ured. They  are  worked  chiefly  for  domestic  use,  so  that  dur- 
ing the  summer  they  are  usually  in  bad  shape  and  cannot  be 
measured. 

On  the  road  leadino-  from  Bursrettstown  to  Eldersville,  the 
Waynesburg  is  seen  at  the  schoohhouse  by  the  first  cross-roads 
west  from  the  township  line,  and  appears  to  be  about  four  feet 
thick  and  double.  At  one-eighth  of  a mile  farther  west  it  is 
again  seen  in  the  road,  well  exposed  and  resting  on  fifteen  feet 
of  sandy  shale.  The  hill  above  it  is  very  high,  and  catches 
much  of  the  upper  barren  series,  but  there  are  no  exposures. 
At  the  next  cross-roads  the  coal  is  again  shown,  and  judging 
from  its  blossom,  is  not  less  than  four  feet  thick.  Fifty  feet 
higher  is  the  blossom  of  the  Washington  Coui,  and  Limestone 
lAt  is  seen  near  the  summit  of  the  road  just  beyond.  The  hill 
rises  fully  one  hundred  feet  above  the  Washington  Coal,  and 
must  certainly  catch  the  ITpper  AA'ashington  Limestone. 
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Tlieso  upper  limestones  are  tliinuing  out  very  fast.  The  Wash- 
ington Coal  continues  in  sight  to  Eklersville,  where  it  is  seen 
on  top  of  the  high  hill  on  which  the  village  is  built. 

The  Pittsburg  Coal  is  mined  at  one-third  of  a mile  north  from 
Eldersville  to  supply  the  vicinity.  Between  that  and  the 
Washington  Coal  the  following  imperfect  section  was  obtained ; 


1.  WojShington  Coal  Bed 

2.  Clay 

3.  Limestone  I “ b” 

4.  Concealed,  mostly  sandstone, 

o.  Limestone 

6.  Concealed 

7.  Sandstone 

8.  Pittsbxirg  Coal  Bed 

9.  Clay 

10.  Concealed 

11.  Limestone 

12.  Sandstone 


5 

6’ 

4' 

75' 

1' 

100' 

30' 

5' 

3' 

7' 

6' 

20' 


Thus  making  the  interval  between  the  Washington  and  Pitts- 
burg Coals  only  two  hundred  and  sixteen  feet,  so  that  calculat- 
ing the  interval  between  the  Washington  and  Waynesbitrg  as 
fifty  feet,  according  to  the  last  measurement  made  on  the  road, 
we  have  as  the  interval  between  the  IVaynesburg  and  Pittsburg 
only  one  hundred  and  sixty-six  feet.  This  is  the  most  north- 
ern exposure  of  the  Washington  Coal ; indeed  it  is  the  most 
northern  point  at  which  the  coal  occurs.  The  Waynesburg  is 
not  seen  at  any  point  north  from  this,  and  the  only  locality 
where  it  can  occur  is  in  the  vicinity  of  Florence,  in  Hanover 
township. 

The  Pittsburg  Coal  was  examined  at  several  openings  in  the 
ravine  north  from  Eldersville,  and  measurements  were  made  at 
two  as  follows ; 


1.  Sandstone 

2.  Clay  

3.  Coal 

4.  Clay 

5.  Coal 

6.  Coal  and  partings 

7.  Coal 

8.  Parting 

9.  Coal 


4'  0" 

3'  0" 

1 O'' 

5'  0" 

0" 

to  0'  5'' 

0'  O'' 

0' 

to  1’  O'' 

O 

p 

to 

00 

3f" 

5V' 

1'  0" 

1 i' 

0" 

1 ' ! 
2 

1'  2" 

1'  2 ' 

The  roof  division  is  very  irregular,  and  is  frerpiently  cut  out 
by  sandstone  horsebacks,  which,  however,  rarely  affect  the 
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lower  division.  The  coal  at  these  openings  is  very  hituminons, 
showing  layers  sometimes  three  inches  thick,  without  any  lam- 
ination. Some  cannel  occurs  occasionally,  but  the  quantity  is 
very  small.  The  coal  is  said  to  be  exceedingly  good  for  fuel. 
On  the  road  from  Eldersville  to  Hanlin’s  Station,  an  opening 
was  seen  at  one  hundred  and  thirty-five  feet  above  the  railroad, 
which  resembles  those  already  referred  to.  The  dip  south-east 
is  cpite  sharp,  so  that  when  the  coal  is  again  reached  on  the 
north  side  of  the  railroad  it  is  two  hundred  and  twenty-five 
feet  above  the  track. 

On  the  Eldersville  and  Cross  Creek  road  the  Wayneshurg  Coal 
is  seen  soon  after  leaving  the  former  village,  and  is  frequently 
exposed  at  the  roadside  quite  to  the  township  line.  Along  this 
road  it  appears  to  be  about  three  feet  thick.  The  dip  is  so  sharp 
southward  that  at  Bethel  Church  this  coal  is  at  the  roadside. 
About  midway  between  the  church  and  Gillespie’s  mill,  on  a 
branch  of  Cross  creek,  the  Pittsburg  Coal  is  exposed,  Avith  a 
white  limestone  almost  directly  under  it.  Below  that,  for  nearly 
one  hundred  feet,  is  a sandstone,  varying  from  shaly  to  massive, 
soft,  and  of  irregular  structure,  some  parts  Avcathering  into 
cavities.  It  is  seen  in  cliffs  along  the  stream. 

On  the  east  fork  of  this  stream,  at  about  a mile  and  a half 
above  the  mill,  a deserted  opening  in  the  Pittsburg  was  seen. 
The  coal  is  reached  on  the  divide  between  the  forks,  but  there 
are  no  openings  until  well  up  on  each  fork.  On  the  west  fork 
the  first  oj)enings  are  Avithin  tAvo  miles  of  Eldersville,  and  the 
coal  is  in  sight  along  the  stream  for  nearly  a mile.  The  banks 
AAmre  all  in  bad  condition,  and  could  not  be  measured.  Hear 
Eldersville  the  Great  limestone  is  in  the  road,  and  shoAvs  a se- 
rious decrease  in  its  greatness,  being  represented  by  three  layers, 
which  in  all  contain  only  fourteen  feet  of  limestone.  The 
Wayneshurg  Coal  rests  directly  on  the  upper  layer,  the  Avhole 
inteiwal  having  disappeared. 

47.  Cross  Creek  Toavnship,  in  Washington  County. 

This  lies  south-east  from  Jefferson  and  south-west  from 
Smith.  Cross  creek  fioAv^s  along  its  southern  border,  and  two 
important  branches  of  that  stream  floAV  across  the  township.  A 
synclinal  passes  through  its  south-eastern  corner,  and'the  section 
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extends  from  the  Pittsburg  Coal  to  the  Upper  AUashingtou  Lime- 
stone. 

On  Cross  creek  the  Pittsburg  Goal  is  worked  hy  Mr.  Plnm- 
mer  near  the  south-west  corner  of  the  township,  and  hy  Mr. 
Bushfield  a mile  farther  up  the  stream.  The  measurements  at 
these  hanks  are  as  follows ; 


1. 

o 

Roof  division 

rfnnJ  

Concealed.  Concealed. 

2'  7"  2'  5' 

8. 

1 

Coal  and  partings 

narfj  

3"  y 

1'  10"  2'  2" 

Total 

4'  8"  4'  11" 

ISTo.  2 is  the  best  coal  and  contains  much  less  sulphur  than 
Is  0.  4.  At  Mr.  Jones’  bank,  near  the  last,  the  roof  division  is 
altogether  wanting,  having  been  removed  during  the  deposi- 
tion of  the  overlying  sandstone,  for  fragments  of  coal  are 
scattered  through  that  rock.  Here  the  coal  goes  under.  The 
dip  is  rapid  to  the  east,  so  that  at  the  mouth  of  the  next  tribu- 
tary above,  the  Uniontown  Goal  is  seen  sixteen  inches  thicK 
and  resting  on  the  upper  division  of  the  Great  Limestone. 
The  Waynesburg  Coal  is  exposed  in  a little  gulch  at  the  cross- 
roads below  Mr.  J.  Thompson's  residence,  where  it  shows  the 
following  association ; 

1.  Shaly  sandstone 25'  0 ' 

2.  Limestone 3'  0 

3.  Shale 2'  0 ' 

4.  Limestone.. 

5.  Shale ® 

6.  yrayne-shiirff  Coal  Bed 2'  0 

7.  Sandy  shale  to  creek hi  0 

At  AVilson’s  :Miil  the  coal  is  three  feet  six  inches  thick,  and 
is  mined  to  su[i[dy  fuel  to  the  mill.  The  limestone  is  exposed 
in  the  roof.  Above  this  point  the  lied  rises  very  fast,  and  at 
the  township  line  is  seventy  feet  above  the  creek.  On  the  road 
leading’  from  Lushrock  school-house  to  this  stream  the  fo.lov- 
ing  succession  is  exposed; 


25 

2.  Concealed,  containing  fragments  of  lime.stono.  . 

120 

3.  Washington  Coal  Bed 

. Blo.ssom. 

100 

5.  yCayneshurff  Coat  Bed 

. Blossom. 

00 

7.  Z'niont own  Coal  Bed 

. Blossom. 

S' 

0.  Concealed  to  creek 

. < ' 
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JSTo.  1 of  this  section  is  a massive  sandstone,  soft  and  liable 
to  weather  into  fantastic  forms.  Only  a little  of  the  bed  re- 
mains, barely  enough  to  cover  one-fourth  of  an  acre,  but  on’  the 
hillsides  there  are  enormous  fragments,  many  of  which  con- 
tain three  thousand  cubic  feet.  At  several  localities  farther 
east  this  rock  is  seen  underlying  Limestone  VI. 

On  the  other  branch  of  the  South  Fork  the  Wayneshurg  is 
exposed  sixty  feet  above  the  stream  at  Plumpsock,  and  at  a 
little  way  lower  down  the  limestone  underlying  the  Uniontown 
is  shown.  Just  below  the  forks  of  this  creek  Mr.  VO.  Lea  has 
an  opening  in  the  Washington,  which  yields  the  following 
measurement : 


1. 

2. 

Concealed,  said  to  contain  two  thin  Coals. 

Shale 

8" 

3. 

Coal 

1' 

6" 

4. 

Clay 

1" 

5. 

Coal 

2' 

3" 

6. 

Clay 

4” 

7. 

Coal 

r 

2 ' 

For  the  most  part  this  is  f[uite  bad,  but  Flo.  5 contains  about 
ten  inches  of  very  good  coal,  called  the  “ Brick,”  and  the 
whole  of  FTo.  7 is  of  fair  quality.  Mr.  Rea  seems  to  think  it 
fully  equal  to  that  from  the  Pittsburg.  The  rest  of  the  bed  is 
very  poor  and  can  be  burned  only  when  large  quantities  of  it 
are  thrown  together.  At  one  time  the  Wayneshurg  was  worked 
here,  but  it  was  found  so  thin  that  the  working  was  unprofit- 
able. On  iMr.  Rea's  property  the  massive  sandstone,  already 
referred  to,  is  seen  in  fragments,  as  is  the  case  on  another  hill 
about  a mile  north-west.  At  each  locality  the  top  of  the  high- 
est fragment  is  about  one  hundred  and  twenty-five  feet  above 
the  Washington  Coal.  The  Wayneshurg  was  formerly  wmrked 
by  Mr.  Lawton  about  a half  mile  farther  down  the  stream,  but 
the  opening  has  fallen  into  decay.  On  the  steep  bluff  above 
tins  old  bank  there  is  a deserted  opening  in  the  Washington, 
and  the  distance  between  the  two  coals  is  ninety-five  feet. 
There  are  no  exposures  in  this  interval,  but  midway  there  is  a 
row  of  limestone  fragments 

Crossincr  the  divide  between  this  stream  and  the  FTorth  Fork 
of  Cross  creek,  the  following  section  was  obtained  in  coming 
down  to  Patterson’s  Mill,  on  the  Forth  branch: 
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1.  Shaly  sandstone 30' 

2.  Limestone Fragments. 

3.  Waynesburg  Coal  Bed Blossom. 

4.  Concealed. bO' 

5.  JJjiiontown  Coal  Bed Blossom. 

6.  Limestone. Fragments. 

7.  Concealed ■ 45' 

8.  Limestone 10' 

9.  Concealed 40 

10.  Shale  and  limestone 55' 

11.  Massive  sandstone 25’ 

12.  Pittsburg  Coal  Bed 


Thus  making  tiie  interval  between  the  and  Waynes- 

biirg  Coals  about  two  luindred  and  twenty-live  feet,  measured 
with  the  dip.  The  former  coal  is  worked  by  AV.  I’atterson  be- 
loAV  the  mill  and  b}'’  L.  I’atterson  at  half  a mile  farther  up  the 
creek.  The  sections  at  both  the  openings  are  similar  and  vary 
little  from  the  following  : 

Coal^  two  feet  six  indies;  coal  and  partings,  four  inches; 
coal,  tivo  feet ; total,  four  feet  ten  inches. 

At  the  lower  bank  the  roof  division  is  absent,  but  it  occa- 
sionally occurs  at  the  upper.  That  it  has  been  cut  out  by  the 
overlying  sandstone  is  ivell  shoivn  at  the  upper  opening,  ivhere 
the  sandstone  has  a very  irregular  bottom,  resting  at  times  di- 
rectly on  the  lower  division,  while  again  it  rises  and  lets  in 
the  roof.  The  changes  are  abrupt.  The  sandstone  is  massive 
and  stands  out  in  cliffs  along  the  creek.  The  upper  bencli  of 
the  coal  is  quite  good,  but  the  lower  one  is  inferior  and  its  out- 
crop is  covered  with  copperas. 

Just  above  Mr.  Patterson’s  opening  the  coal  goes  under  the 
stream.  Prom  that  point  to  a fork  in  the  road,  immediately 
■w^est  from  Cross  Creek  village,  the  outcrop  of  the  Great  Lime- 
stone is  conspicuous  in  the  hills.  East  from  that  village  the 
blossom’  of  tlie  Washington  GoaMs  shoivn  in  the  road,  and  above 
it  there  seems  to  be  an  enormous  mass  of  limestone  and  shale, 
extending  upwmrds  for  nearly  eighty  feet.  Fragments  of  that 
rock  lie  thickly  strewn  everywhere  in  the  vicinity  of  the  vil- 
lage. Half  a mile  south  the  Waynesburg  was  once  worked  on 
the  property  of  Pev.  J.  Stockton,  but  the  bed  proved  to  be 
only  two  feet  thick  and  the  opening  was  abandoned.  J ust 
above  it  is  the  limestone  which  seems  to  be  persistently  asso- 
ciated with  it  in  this  portion  of  the  county,  though  absent  in 
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the  eastern  part.  ISTear  Mr.  J.  Allen’s  residence,  a mile  sonth 
from  the  village,  the  following  section  was  obtained ; 


1.  Limestone  IV 80' 

2.  Concealed 30' 

3.  Washington  Coal  Bed Blossom. 

4.  Concealed ' 40 

5.  Limestone  la 10' 

6.  Waynesbiirg  a'’  Coal  Bed Blossom. 

7.  Shale  and  sandstone 40' 

8.  Wayneshurg  Coal  Bed Blossom. 


This  is  one  of  the  few  localities  in  the  north-western  part  of 
the  county  where  the  Wayneshurg  “ a”  is  satisfactorily  identi- 
fied. It  underlies  the  limestone  which  in  this  region  has  been 
found  so  often  between  the  ^Yashington  and  Wayneshurg  Goals. 
About  a mile  farther  south  the  same  series  is  exposed  near  Mr. 
R.  Buxton’s  residence,  as  follows ; 


1.  Concealed 80' 

2.  Washington  Coal  Bed Blossom. 

3.  Concealed 40' 

4.  Limestone  la 10' 

o.  Wayneshurg  “a”  Coal  Bed Blossom. 

C).  Sandstone  and  shale 45' 

7.  Wayneshurg  Coal  Bed.. Blossom. 


At  a mile  east  from  the  last  locality,  near  Mr.  J.  M.  K.  Reed’s, 
the  two  coals  are  seen  ninety-five  feet  apart.  Just  north  from 
this  the  Wayneshurg  was  once  worked  by  hlr.  Simpson,  who 
found  it  four  feet  thick.  On  land  of  Mr.  Jeffrey,  one  mile 
north-west  from  Woodrow  Postoffice,  there  is  an  old  opening 
in  the  Wayneshurg.,  which  shows : 

Coal  7 inches  ; clay,  2 inches  ; coal.,  18  inches ; clay,  3 inches  ; 
corJ,  17  inches ; total,  3 feet  11  inches. 

At  ninety-five  feet  above  this  the  blossom  of  the  Washington 
Coal  is  seen. 

Hopewell  Toavnship. 

This  lies  soutli  from  Cross  creek  and  Mount  Pleasant.  Its 
northern  boundary  is  Cross  creek,  and  its  southern.  Brush  run, 
a tributary  to  Buffalo  creek.  The  section  extends  from  the 
Upper  AVashington  Limestone  downward  almost  to  the  Pitts- 
hiirg  Coal,  ivliich  appears  on  Cross  creek  at  a short  distance  be- 
loAv  the  north-west  corner  of  the  township.  The  available 
coals  are  the  Washington  and  Wayneshurg,  both  of  which  are 
worked.  The  upper  limestones  attain  great  thickness. 
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Oil  Brush  run  the  Wcujneshurg  is  first  seen  at  two-thirds  of  a 
mile  below  the  Canton  township  line,  near  Mr.  Caldwell’s  resi- 
dence, where  it  is  sixty-five  feet  below  a massive  limestone  ex- 
jiosed  at  the  cross-roads,  half  a mile  from  the  creek.  The  strata 
fall  Avestwardly,  hut  not  so  fast  as  the  run,  for  at  INlr.  S.  AYork’s 
the  coal  is  sixty  feet  above  the  stream,  having  fallen  fifty  feet 
from  where  it  first  appears.  It  was  once  opened  by  ]\Ir.  Work, 
hut  was  so  thin  that  mining  proved  unprofitable,  and  the  open- 
ing was  abandoned.  At  this  locality  the  associated  rocks  are 


exposed  as  follows ; 

1.  Washington  Coal  Bed Blossom. 

2.  Concealed 40' 

3.  Waynesbicrg  “a”  Coal  Bed Blossom. 

4.  Shale  and  sandstone 50' 

5.  Waynesburg  Coal  Bed 2'  6" 

0.  Shale  and  sandstone 25' 

• 7.  Nodular  Limestone 3' 

8.  Sandstone  and  shale 37' 

0.  Uniontown  Coal  Bed Blossom. 

10.  Great  Limestone  seen 5' 


The  Wagneshurg  “a”  seems  to  be  not  less  than  two  feet  thick. 
At  a little  way  farther  down  the  run  the  limestone  underlying 
the  Uniontown  Coal  is  exposed  to  the  thickness  of  fifteen  feet. 
At  the  head  of  a little  run  eoniino;  in  about  a mile  from  the 
Independence  line,  the  Washington  Coal  Avas  once  worked  by 
iMr.  A.  Farrar,  but  the  opening  is  no  longer  in  operation,  and 
no  information  could  be  obtained  respecting  the  coal.  Half  a 
mile  farther  Avest  JMr.  Bartilson  mines  the  Wagneshiwg  Coal, 
Avhich  is  roofed  by  one  foot  six  inches  of  shale,  on  Avhich  rests 
a slaty  limestone.  It  sIioavs  four  benches  of  coal,  six,  eleven, 
thirty-six  and  six  inches  respectively,  all  cpiite  inferior  in 
quality,  and  much  the  same  as  that  shoAvnby  the  bed  at  almost 
eA^ery  exposure,  AAdiether  in  this  or  Creene  county. 

At  the  tOAvnship  line,  on  Brush  Bun,  the  Uniontown  Coal  is 
beloAV  the  bed  of  tlie  stream.  FolloAving  up  a branch,  AAdiich 
comes  in  here,  this  section  is  found  at  half  a mile  from  the 


run : 

1.  Limestone  and  shale  II ' 35' 

2.  Washington  Coal  Bed Blossom. 

3.  Concealed 100' 

4.  Shale.., 5' 

5.  Limestone 4;' 

19— Iv. 
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6.  Shale,  with  coaly  matter 2 

7.  Waynesburg  Coal  Bed 3' 

8.  Uonoealed  to  stream 40' 


The  interval  between  the  two  coals  is  one  hundred  and  eleven 
feet.  No  opening  in  the  Washington  found  in  this  vicinity, 

hut  it  makes  a broad  smut  in  the  road.  The  Waynesburg  was 
once  opened  here  by  Mr.  Hemphill,  and,  at  half  a mile  farther 
up  the  stream,  IMr.  J.  James’  opening  on  the  same  coal  is  still 
operated.  There  the  bed  shows  a total  thickness  of  six  feet 
eight  inches,  and  is  roofed  by  one  foot  of  shale,  on  Avhich  rests 
live  feet  of  limestone.  The  coal  is  in  three  benches,  the  bot- 
tom being  three  feet  live  inches,  and  is  somev^hM  superior  to 
the  average  from  this  bed.  The  bottom  bench  is  quite  good 
and  lias  much  less  sulphur  than  usual,  as  is  shown  by  the  di- 
minished tendency  to  clinker.  The  slaty  matter  is  unex- 
pectedly small,  and  the  owner  states  that  the  coal  burns*  down 
to  a powdery  white  ash.  Here  the  bed  passes  under  the  stream. 
The  main,  or  eastern,  branch  of  this  run  Hows  from  the  east, 
and  the  strata  rise  so  rapidly  in  that  direction  that  at  the  resi- 
dence of  Mr.  J.  M.  Hush,  near  the  head  of  the  run,  the  Wash- 
ington Coal  is  still  eighty  feet  above  the  stream. 

Crossing  the  divide  to  a trihutaiy  of  Brush  run,  the  folloAV- 
ing  succession  is  seen  near  school-house  No.  5 : 


1.  Coal? Blossom.  . 

2.  Limestone  IV 35' 

3.  Concealed 40' 

4.  Coal  ? 

5.  Limestone  III 10' 

0.  Shale 20' 

7.  Coal? 

8.  Limestone  II 15' 

9.  Washington  Coal  Bed Blossom.  , 

10.  Concealed  to  the  run 70' 


The  thickness  of  Limestone  IV,  as  given  in  this  section,  is 
so  great  that  I am  inclined  to  believe  that  an  error  has  been 
made  in  entering  the  ligurcs  ill  the  note-hook.  Near  Buffalo 
village,  the  Washington  Coal  was  once  opened  by  Mr.  J.  Eagleson, 
and  was  found  to  he  four  feet  thick,  hut  it  is  too  slaty  for  use. 

Between  Buffalo  village  and  the  frst  fork  in  the  road  north- 
west, the  Washington^  Waynesburg  “a”  and  Waynesburg  are  ex- 
posed, and  the  interval  hetw'een  the  first  and  last  is  only  ninety 
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feet.  The  Wayneshurg  is  well  shown  at  the  fork,  hut  no  open- 
ing has  been  made  to  determine  its  thickness  or  fpiality.  Im- 
mediately south-east  from  the  village  Mr.  S.  "Work  lormerly 
mined  the  Waslungton  to  supply  the  steam  mill  Avith  fuel.  The 
Wayneshurg  “a”  is  there  seen  at  forty  feet  heloAV  that  bed  and 
underljdng  Limestone  I,  Avhich  is  ten  feet  thick.  The  coal  is 
at  least  tAvo  feet.  TAVo-thirds  of  a mile  Avest  of  north  from 
Butfalo  Aullage,  on  land  belonging  to  Mr.  MaxAvell,  the  Yuish- 
ington  aauis  once  opened,  hut  the  opening  has  been  abandoned. 
Half  a mile  north-Avest  from  this  locality,  the  following  section 
was  seen  near  IMr.  T.  MTIecA’cr's  residence  : 


1.  Sandstone Fragments. 

2.  Concealed 131' 

3.  Wunhington  Coal  bed  Blossom. 

4.  Concealed 60 

, 5.  Sandstone 20' 

6.  Shale 10' 

7.  Waynesb-urg  Coal  Bed 3'  6” 


The  heaA^y  sandstone  ISTo.  1,  is  the  one  directly  underljdng 
the  Upper  AYashington  Limestone,  and  has  been  quarried  in 
this  neighborhood  by  Air.  Adamson  for  huikling  purposes. 
The  Washington  Coal  Avas  once  opened  by  Atr.  AUKeeAWU’,  but 
this,  like  nearly  every  other  opening  in  the  bed  seen  in  this 
township,  has  been  abandoned.  The  Wayneshurg  has  been 
opened  on  the  road  leading  from  Buffalo  village  to  Cross  creek 
by  Air.  AY.  Hunter,  Avho  finds  it  three  feet  six  inches  thick, 
Avith  one  inch  of  clay  at  one  foot  from  the  top.  The  coal  is  of 
very  poor  equality,  but  is  used  by  some  of  tlie  farmers  in  the 
vicinity.  About  a mile  east  from  AYest  Aliddleton  on  this  road 
the  massAe  sandstone,  Ho.  1 of  the  section,  is  seen  in  loose 
blocks  of  great  size  near  Air.  1).  BroAvn’s  residence. 

AYest  Aliddleton  is  about  seventy  feet  aboA^e  the  Upper 
AYashington  Limestone,  Avhich  is  seen  just  north-east  from  the 
village.  The  interval  betAA^een  it  and  the  Washington  Coal  on 
this  road  is  one  hundred  and  fifty  feet.  The  coal  Avas  opened 
on  property  belonging  to  Air.  James  Thompson,  but  Avas  found 
to  be  AAmrthless.  The  Jolleytown  Coal  is  exposed  at  the  cross- 
roads near  Air.  AY.  Craig’s  house,  Avhere  it  is  forty  feet  beloAv 
Limestone  A^I,  and  seems  to  be  two  feet  thick.  Its  blossom  is 
shoAvn  quite  frequently  on  the  hill-tops  in  this  portion  of  the 
toAvnship. 
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48.  IXDEPENDEKCE  ToWNSHIP,  IN  AYaSIIIN'GTOFT  CoUNTY. 


This  lies  directly  west  from  Hopewell,  and  adjoins  West 
Virginia.  It  is  di’ained  mostly  by  tributaries  of  Buffalo  creek, 
tbougb  some  small  streams  flow  through  its  northern  portion 
into  Cross  creek.  The  section  extends  from  the  Great  Lime- 
stone to  Limestone  VI.  A synclinal  passes  through  its  south- 
eastern corner. 

Along  Buffalo  creek  the  Wayneslnirg  and  Washington  Coals 
are  accessible  for  nearly  the  whole  distance,  and  in  the  extreme 
south-western  corner  there  are  a number  of  openings  in  the 
latter.  The  section  obtained  at  Air.  T.  Ilagerty’s  bank  may 
he  taken  as  typical.  It  is, 

1.  Coal,  slaty G ' 


2.  Clay 

3.  Coal,  slaty 

4.  Clay 

5.  Coal,  slaty 

6.  Clay 

7.  Coal 


6" 
5'' 
4" 
10" 
4" 
5'  2" 


Only  l\o.  7 is  mined.  The  quality  here  is  the  same  with 
that  at  the  openings  belonging  to  Alessrs.  Smith,  Alorgan  and 
Jones  in  the  vicinity.  Some  of  the  coal  is  good,  hut  the 
greater  part  is  very  had.  Still  the  farmers  Avho  have  opened  it, 
] (refer  burning  it  to  hauling  the  Pittsburg  Coal  four  or  five 
miles  for,  as  they  say,  it  burns  well  enough  if  enough  of  it  can 
he  got  together.  This  condition  requires  the  construction  of 
large  grates.  At  ninety-seven  feet  beloiv  this  opening  on  Air. 
Ilagerty's  place,  the  ^YagnesblU'g  is,  seen  in  the  bluff  and  dark 
hituminous  shale  is  exposed  at  eighteen  feet  Imver.  The 
V/ayneshurg  is  only  eight  inches  thick.  The  rocks  dip  cast  to 
Brvson’s  store,  where  the  direction  is  changed,  and  thence  they 
rise.  At  the  second  fork  in  the  road  above  the  store  the 
Wayneshurg  is  seen  associated  as  follows ; 


1.  Sandstone,  seen 

2.  Shale 

3.  Slaty  Liinewtone 

4.  Clay 

5.  Bitaininousshale, 'I  ( 


6.  Clay ^ IVi'ijiiciii'urf;  Cong  ^ 

7.  Coal ) I 


<S.  Shale 

a.  Shaly  .sandstone 

10.  Concealed  to  the  creek 


20  0" 
2'  0" 
4'  0" 
1'  0" 
8' 

1'  " 
10" 
5'  0 ' 
5'  0 ' 
30'  0 ' 


INDEPENDENCE  TOWNSHIP,  WASniNGTON  COUNTY.  Iy.  293 


The  thinning  of  this  coal  is  remarkahle,  and  seems  to  begin 
not  far  from  the  mouth  of  Brush  run,  for  an  opening  made  just 
above  that  point  seems  to  have  found  nothing.  A similar  sec- 
tion is  exposed  at  the  store. 

At  the  mouth  of  the  first  tributary  to  Brush  run,  the  ^Vaynes- 
hurg  was  once  mined  by  Mr.  Smith,  hut  the  working  did  not 
prove  profitable,  and  was  abandoned.  On  this  little  stream,  at 
a mile  from  its  mouth,  Mr.  T.  E.  Law  has  an  opening  in  the 
^VasIlington,  which  shows  the  bed  in  two  divisions,  as  at  Kag- 
erty’s  hank.  The  upper  contains  two  benches  of  coal,  respect- 
ively six  and  eight  inches,  wdiile  the  lower  is  an  almost  solid 
mass  of  coal,  five  feet  six  inches  thick.  This  division  contains 
about  forty  inches  of  very  fair  coal,  wdiich  burns  to  a fine  ash. 
Xear  the  middle  is  a “brick”  coal,  similar  to  that  observed  at 
a few  other  hanks.  The  interval  to  the  V,\ajnesburg  is  one  hun- 
dred feet. 

On  Sugar  Eiin  the  following  section  is  exposed  about  one  mile 
east  from  the  Mest  Virginia  line,  on  a road  leading  south ; 


1.  Limestone  VI 

2.  Concealed 

H.  Jolleytown  Coal  Bed 

4.  Limestone 

5.  Sandstone 

C.  Coal  (?) 

7.  Limestone  IV 

8.  Concealed 

9.  Limestone  III 

10.  Sandstone 

11.  Concealed 

12.  Washington  Coal  Bed 

13.  Concealed 

14.  Great  Limestone  in  the  run. 


Fragments. 

0X1 

oO 

Blossom. 

8' 

20' 

Blossom. 

20' 

20' 

Fragments. 

20' 

35 

Blossom. 

160' 


Xo.  14  is  the  top  of  the  Great  Limestone,  and  the  Uniontoivn 
Coal  is  seen  resting  on  it,  in  a hollow  entering  from  the  north. 
There  it  has  been  mined  by  stripping,  and  has  a thickness  of 
two  feet.  At  the  mouth  of  Camp  run,  two-thirds  of  a mile 
farther  up,  the  blossom  of  the  Waynesburg  is  twenty-five  feet 
above  the  run,  and  one-third  of  a mile  beyond  it  is  at  the  wa- 
ter’s level,  and  seems  to  be  two  feet  thick,  with  four  or  five  feet 
of  shaly  limestone  resting  on  it.  From  this  point  the  rise  ot 
the  rocks  is  more  rauid  than  that  of  the  stream,  so  that  at  Mr. 
M’ConneH’s  the  Uniontoicn  is  in  the  run  and  two  feet  thick. 
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It  is  an  iiniierfect  cannel,  and  contains  fish  scales  tliroughout, 
while  a layer  at  the  bottom  has  many  bivalves.  AVhere  the 
road  from  AVest  Aliddleton  to  Independence  crosses  the  run,  the 
Uniontown  Coal  is  again  seen,  and  at  sixty  feet  higher  is  the 
blossom  of  the  Waynesburg,  so  small  that  the  bed  cannot  be 
more  than  one  foot  thick.  At  the  head  of- the  run,  near  the 
residence  of  Air.  A.  Alanchester,  the  blossom  of  the  Washing- 
ton Coal-  covers  a vertical  space  of  nearly  twenty  feet,  so  that 
the  bed  must  be  at  least  ten  feet  thick.  Limestone  A^I  is  ex- 
posed in  the  road  on  the  township  line,  two  thirds  of  a mile 
west  from  AVest  Aliddleton. 

In  the  vicinity  of  Independence  the  blossom  of  the  Washing- 
ton Coal  is  seen,  and  the  following  section  was  obtained  in  de- 


scendiiio;  to  Al’Guire’s  run  : 

O 

1.  Washington  Coal  Bed ]0' 

2.  Shale 25’ 

3.  Sandstone 15 

4.  WaAjtieshnrg  “a”  lied. \ 2' 

5.  Concealed 30' 

fi.  Sandstone 20' 

7.  Concealed,  place  of  ZTniontown  Goal 4' 

8.  Great  Limestone,  upiier  division 6' 

fl.  Shale 15 

10.  Great  Limestone,  lower  division 50' 


This  is  an  exceedingly  interesting  section,  as  forming  one  of 
a series  made  in  this  portion  of  the  county.  On  Buttalo  creek, 
in  this  line,  the  interval  between  tbe  Washington  Coal  and  the 
upper  division  of  the  Great  Limestone  is  one  hundred  and  sixty 
feet ; here  it  is  ninety-six  feet ; at  six  miles  farther  north  it  is 
seventy,  and  at  Eldersville  it  is  only  fifty  feet.  There  is  no 
satisfactory  exposure  of  tbe  rocks  below  the  Great  Limestone 
to  the  Pittsburg  Coal  on  Al’Guire’s  run,  and  the  Seioickley  Coal 
is  not  seen.  The  Pittsburg  is  mined  by  Air.  Alagee,  about  a mile 
from  Independence,  and  by  Air.  Bell  on  the  other  side  of  the 
run.  At  these  banks  the  coal  shows  in  its  lower  division : 

Coal,  two  feet  nine  inches  ; coal  and  partings,  three  inches  ; 
coal,  one  foot  ten  inches  ; total,  four  feet  ten  inches. 

At  Air.  Alagee’s,  the  roof  division  is  not  exposed,  but  at  the 
other  opening  there  are  two  benches  of  impure  coal,  ten  and 
nine  inches,  above  which  is  the  bituminous  shale.  The  Pitts- 
burg sandstone  is  here  only  an  arenaceous  shale.  The  coal 
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shoAvs  its  usual  eliaracter.  The  upper  heiich  is  quite  pure  and 
portions  of  it  are  cxcelleut  for  smiths’  use  ; the  “brick’' has  the 
accustomed  planes  of  cleavage  and  comes  out  in  blocks,  while 
the  bottom  is  had  and  not  mined.  Descending  M Guiie  s lUii 
to  its  mouth  tlie  following  section  below  the  Pdtsburrj  was  ob- 
tained ; 

1.  Shale,  with  iron  ore tO 

C/ 

2.  ‘ Limestone '■ 

, 1*2' 

3.  Sandstone 

' r/ 

4.  Limestone _ 

5.  Shal y sandstone 

G.  Bituminous  shale y' ^ 

7.  Llnggy  sandstone 

8.  T^Iassive  sandstone 

9.  Sandstone  and  red  shale tio' 

bTear  IMr.  Carman's  residence,  Xo.  t shows  a fossiliferous 
layer  containing  remains  ot  plants.  Ibis  is  not  persistent,  and 
at  the  mouth  of  the  creek  the  whole  stratum  is  massive,  form- 
ing, with  the  one  below,  cliffs  along  the  creek  sixty  or  seventy 
feet  high. 

Ascending  Cross  creek,  the  strata  are  seen  falling  eastward, 
so  that  the  coal,  which  at  the  mouth  of  M’Guire’s  run,  is  two 
hundred  and  forty  feet  aliove  the  creek,  is  soon  caught  in  the 
hills  directly  bordering  on  the  creek,  and  is  ojtened  by  almost 
every  farmer  along  this  line.  Measurements  made  at  a number 
of  openings  show  the  following  to  be  the  extent  of  variation  . 

Roof,  two  feet  six  inches  to  three  feet  four  inches  ; clay,  three 
inches  to  sixteen  inches  ; coal,  four  feet  ten  inches  to  five  feet. 

The  “bottom”  coal,  though  very  impure,  is  usually  taken  out 
.and  burned  here. 


i:9G  K 


REPORT  OP  PROGRESS.  STEVEXSOR,  1875. 


CIIAPTER  XII. 

49.  Jeffersox  Towxship,  Allegiiexy  Couxty. 

This  is  the  southern  township  on  the  west  side  of  the  Mo- 
uongahela  river,  and  is  crossed  hy  Peters  creek  from  west  to 
east.  Its  section  extends  from  eighty  feet  above  the  Pittsburg 
Coal  to  three  hundred  and  fifty  feet  below  it,  but  above  the 
coal  the  exposures  are  very  unsatisfactory.  The  Pittsburg  is 
accessible  in  hy  far  the  greater  portion  of  the  township,  and 
aside  from  the  Pinhook  and  I’eters  Creek  axes,  is  the  only 
feature  of  interest. 

On  Lick  run,  which  forms  in  part  the  western  boundary  of 
the  township,  separating  it  from  Snowden,  the  coal  remains 
above  the  stream  from  its  mouth  to  beyond  the  Jefferson  line. 
Prom  the  point  in  Snowden  township  where  it  disappears  un- 
der the  run,  it  rises  south-east  to  witliin  two  miles  of  Peters 
creek,  Avhere  tlie  dip  is  reversed,  and  thence  to  Peters  creek  it 
descends  in  that  direction.  The  first  opening  seen  in  going 
down  the  run  is  at  the  cross-roads  near  Wilson’s  saw-mill, 
Avhere  the  coal  is  roofed  hy  ten  feet  of  shale  and  shows  the 
following  section  : 

Roof  division,  G feet  2 inches ; clay,  13  inches ; lower  di- 
vision, 5 feet  2 inches. 

In  the  roof,  there  is  at  the  base  a bench  of  coal  two  feet  six 
inches  thick,  but  al)Ove  that  there  is  only  clay  with  thin  layers 
of  coal,  excc|)ting  for  eight  inches  on  top,  Avhere  there  is  a bi- 
tuminous shale.  The  bed  is  fiftv-five  feet  above  the  run.  Half 
a mile  l)eloAv,  it  is  one  hundred  feet,  and  at  a mile  and  a half 
below  the  saAV-mill,  it  is  one  hundred  and  sixty  feet,  the  maxi- 
mun],  for  here  the  Pinhook  axis  crosses.  The  coal  is  Avorked 
here  hy  Mr.  iSliller,  at  Avliose  hank  the  section  is. 

Roof  division,  seen,  1 f(Aot  11  inches;  clay,  11  inches  ; loAA-er 
diAusion,  5 feet. 

At  eighty-five  feet  below  the  coal,  is  a limestone  five  feet 
thick,  hut  the  rest  of  the  interval  is  concealed.  Lick  run  falls 
rapidly,  hut  not  so  fast  as  the  rocks,  for  at  Cochran’s  mill,, 
less  than  half  a mile  froiu  this  })lace,  an  opening  AA^as  seen  at 
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one  hundred  and  fifty  feet  above  the  stream,  which  shows  the 
following  structure ; 

Roof  division,  4 feet  4 inches ; clay,  1 foot  2 inches  ; lower 
division,  5 feet. 

In  Mr.  Miller's  opening  the  roof  showed  two  benches  of 
coal,  ten  and  eight  inches  respectively,  hut  here  the  benches 
are  seventeen  and  thirty  inches.  In  this  section  the  bituminous 
shale  above  is  separated  from  the  roof  division  by  six  inches  of 
clay,  and  is  seven  inches  thick.  The  limestone  seen  at  the 
other  locality  at  eighty-five  feet  below  the  coal  is  wanting 
here,  as  appears  from  this  section  below  the  bed  to  the  run, 

1.  Concealed.. 60' 

2.  Limestone,  seen 2' 

o.  Sandstone 0' 

4.  Red  shales 

5.  Sandstone ^0' 

d.  Clay  shales 10 

7.  Impure  limestone 1 

8.  Concealed  to  the  run lo' 

At  the  mouth  of  the  run  the  coal  is  ninety  feet  above  the 
stream.  Descending  Peters  creek  the  first  opening  is  found, 
at  the  mouth  of  Rocky  run,  where  the  Fittsbiirg  is  mined  by 
Mr.  Castor,  at  one  hundred  feet  above  the  creek.  The  bitumi- 
nous shale  is  eight  inches  thick,  and  rests  directly  on  the  roof 
division.  The  measurement  is. 

Roof  division,  3 feet  ; clay,  8 indies  ; lower  division,  5 feet 
5 inches. 

Opposite  the  mouth  of  Beams  run,  at  about  one  mile  due- 
east  from  the  last,  the  coal  is  opened  by  Mr.  Bedell  at  130  teet 
above  the  run,  and  shows. 

Roof  division,  2 feet  6 inches ; clay,  7 inches ; lower  di- 
vision, 5 feet  5 inches. 

The  roof  is  single,  and  consists  wholly  ot  bony  coal.  At  the- 
mouth  of  Lewis  run,  somewhat  less  than  a mile  east  north-east 
from  the  last,  the  coal  is  mined  by  Mr.  Large,  and  the  follow- 


ing section  is  exposed : 

1.  Pittsburg  Coal  bed. 8’ 

2.  Shale 20' 

3.  Limestone 4' 

4.  Shale  and  sandstone CO' 

5.  Limestone 5' 

6.  Red  shale 50' 

7.  Shaly  sandstone  to  creek 40' 
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In  all  aboRt  one  linudred  and  eigdity  feet.  Tlie  synclinal  be- 
tween the  Idnliook  and  the  Peters’  Creek  axis  evddently  crosses 
the  creek  below  the  month  of  Rocky  Hole  rnn. 

On  Lewis’  rnn  the  coal  is  mined  by  Mr.  Elliott  near  Jones’ 
saw-mill,  Pro  miles  from  the  creek,  where  it  is  one  hundred 
feet  above  the  rnn,  and  shows  ; — 

Roof  division,  concealed  ; clay,  6 inches  ; lower  division,  5 
feet  8 inches. 

Half  a mile  farther  n]i,  the  stream  forks.-  On  the  AVest 
fork  the  coal  disappears  near  Mr.  Syckman’s  residence,  which 
is  abont  one-rpiarter  of  a mile  from  the  township  line.  On  the 
•other  fork  it  is  worked  I)y  Mr.  M’llhenny,  at  whose  opening  it 
■shows : — ■ 

Roof  division,  2 feet  6 inches ; clay,  5 inches  ; lower  divi- 
sion, 5 feet  C)  inches. 

On  the  river  line  the  openings  are  numerous.  Those  belong- 
ing to  Alessrs.  J.  AValton  & Co.,  near  APe.st  Elizabeth,  are  ex- 
tensive. In  their  tunnel  at  AVest  Elizabeth  the  coal  has  the 
following  structure ; 

Roof  division,  4 feet  4 incljes  ; chn',  8 inches  ; lower  divi- 
sion, 5 feet  10  inches. 

Above  the  coal  the  hill  reaches  nearly  seventy  feet,  but,  aside 
from  a few  fragmentaiy  exposures  of  shaly  sandstone,  every- 
thing is  concealed.  Immediately  overlying  the  coal  is  shale, 
■eight  feet,  containing  much  nodnlar  iron  ore  of  inferior  qual- 
ity. Below  the  coal  the  following  section  was  obtained  ; 


1.  Imperfectly  exiio.sed 35' 

2.  Coal Blossom. 

3.  Shaly  sandstone 3.5' 

4.  Compact  sandstone 8' 

5.  Micaceous  shaly  sandstone 40' 

6.  Compact  sandstone 9' 

7.  Impure  lime.stone 2' 

8.  Flaggy  sandstone 10' 

9.  Sandy  shale 28' 

10.  Concealed  to  track 58' 


iSTo.  G is  rpiarried  to  some  extent,  and  is  micaceous,  soft  and 
•of  a bluish-gray  color.  Its  compactness  is  merely  local,  for  at 
two  hundred  yards  farther  down  the  river  it  is  shaly,  and  the 
mass,  from  -3  to  6,  inclusive,  is  one.  About  a mile  below  APest 
Elizabeth,  Xo.  10  is  exposed  and  consists  of  arenaceous  shale 
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or  sbalj  sandstone.  At  tlie  otber  coal  works  in  tliis  vicinity 
the  structure  is  the  same  as  at  the  AValton  works. 

At  the  mouth  of  Peters’  creek  the  hills  are  low  and  sliow 
nothing,  hut  the  section  is  below  that  just  given  and  the  coal 
is  evidently  not  less  than  three  hundred  feet  above  the  railroad. 
Prom  this  point  it  falls  very  rapidly  north-west  to  Coal  Valley, 
where  it  is  less  than  two  hundred  feet  aPove  the  track,  and  in 
the  works  of  Foster,  AVood  & Co.  is  dipping  north-west.  At 
that  locality  the  bed  is  eighty  feet  below  the  top  of  the  hill, 
but  above  it  everything  is  concealed  by  from  four  to  eight  feet 
of  debris.  iSTo  connected  section  can  be  made  below  the  coal, 
there  being  oidy  occasional  exposures  of  shale  or  shaly  sand- 
stone. The  dip  is  very  irregular,  snd  swamps,  or  “jumps,”  are 
of  frerpient  occurrence.  In  the  most  extensive  of  these,  the 
coal  drops  twenty-three  feet  six  inches  Avithin  forty  yards,  and 
aftewards  rises  six  feet  before  resuming  its  regular  dip.  This 
annoying  “swamp”  is  found  north-east  in  Lynn,  AVood  & Co.’s 
Avorks,  and  is  a source  of  trouble  as  far  south-AA^est  as  LeAvis’ 
run.  It  eAudently  marks  the  synclinal  betAveen  the  Peters’ 
Creek  and  Ibnhook  axis,  Avhich  crosses  here  and  strikes 
through  the  old  O’lNTeill  colliery,  near  the  toAvnship  line.  This 
latter,  noAv  knoAvn  as  the  Pine  Pun  Coal  AVorks,  is  at  some- 
AA’hat  more  than  a mile  from  the  river,  and  the  pit-mouth  is 
barely  tAVO  hundred  feet  above  Ioav  Avater  mark,  being  rather 
loAA’er  than  the  leA^el  of  the  Plackburn  colliery,  AA’hich  noAv  be- 
longs to  Foster,  AVood  & Co.  Here  the  synclinal  crosses,  and 
in  the  entries  iioav  Avorked  the  dip  is  south-east.  From  this 
point  doAvn  the  riA'er  the  rocks  rise  to  Camden. 

50.  AIifflin  Toavnsiiip,  in  Allegheny  County. 

This  adjoins  Jefi’erson  on  the  north,  the  Alonongahela  river 
is  its  northern  and  eastern  boundaiy,  and  Street’s  run  at  the 
Avest  separates  it  from  BaldAA'in  toAAmship.  The  section  extends 
from  two  hundred  feet  above  the  Fittsburg  Coal  to  three  hun- 
dred and  sixty  feet  beloAV  it.  The  tOAvnship  is  crossed  by  the 
Pinhook  axis. 

Xear  the  head  of  Pine  run,  Avhich  IIoaa's  along  the  southern 
edge  of  the  tOAvnship  to  the  river,  the  coal  is  Avorked  by  Air. 
Blank,  Avliose  opening  shows  the  loAver  division  of  the  bed 
thus : 
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Coal,  2 feet  11  indies  ; coal  and  partings,  4 indies;  “Brick” 
coal,  9 indies  ; “ loiver  bottom,”  14  indies. 

Here  the  dip  is  south-east,  and  so  it  continues  to  he  to  the 
river,  the  coal  falling  one  hundred  and  ten  feet  in  that  distance, 
which  is  hardy  two  miles.  At  a little  way  below  the  last  is 
IMr.  M’Gow'an’s  opening,  which  shows : 

Hoof  division,  2 feet ; clay,  1 foot ; lower  division,  5 feet  2 
indies. 

The  upper  bench  of  the  lower  division  is  tlii’ee  feet  thick. 
The  brick  and  lower  bottom  benches  are  distinct.  The  latter 
is  very  inferior. 

On  Thompson’s  run,  wdiich  flows  through  the  eastern  part  of 
the  township,  and  enters  the  river  nearly  three  miles  below  the 
mouth  of  the  Youghiogheny,  the  openings  are  numerous.  Jilr. 
MTlhenny’s  bank,  on  a little  tributary  coming  in  from  the 
south,  at  three-fourths  of  a mile  from  the  river,  shows  the  bed 
thus : 

Roof  division,  2 feet  2 inches;  clay,  1 foot;  lower  division, 
5 feet  11  inches. 

The  lower  bottom  is  fourteen  indies  thick,  and,  as  usual,  is 
of  very  poor  quality.  At  somewhat  more  than  a mile  and  a 
half  from  the  river,  the  coal  is  only  eighty  feet  above  the  run. 
At  two  miles  and  a half  from  the  river,  the  coal  is  mined  at  Mr. 
Stone’s  works,  where  the  following  was  seen ; 

Roof  division,  concealed ; clay,  8 inches ; lower  division,  5 
feet  10  inches. 

Relow  the  coal  there  is  one  foot  of  fire-clay  resting  on  a coarse 
limestone,  of  which  only  two  feet  are  exposed.  The  coal  goes 
under  the  run  just  below  the  election  house,  about  four  miles 
from  the  river.  On  the  ridge  between  this  and  Pine  rim  the 
Pittsburg  Coal  is  deeply  buried,  being  not  far  from  two  hundred 
feet  lidow  the  road  at  the  Presbyterian  church. 

On  Street’s  run  the  coal  continues  above  the  stream  until  the 
extreme  south-west  corner  of  the  township,  where  it  is  mined 
by  Mr.  M’Kee,  whose  opening  shoi\s: 

Roof  division,  3 feet  4 inches  ; day,  8 inches ; loAver  division, 

5 feet  1 inch. 

On  the  roof  division  rests  one  foot  of  bituminous  shale,  above 
which  sandstone  is  exposed  for  teii  feet.  The  worthless  lower 
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■bottom  of  the  coal  is  thirteen  inches  thick,  and  the  roof  di- 
Yision  shows  two  benches,  eight  inches  and  twenty-two  inches, 
both  of  which  are  bony.  The  local  dip  at  this  hank  is  south- 
east, hut  tlie  true  dip  is  north-west,  for  followed  south-east  to 
the  head  of  Pine  run  the  coal  shows  a rise  in  that  direction  of 
sixty  feet.  Put  there  it  is  dipping  south-east,  so  that  the  Pin- 
hook  axis  must  cross  not  far  west  from  the  head  of  Pine  run. 
On  Blackhuru’s  run,  which  enters  Street's  run  about  two  miles 
below  the  last  locality,  the  coal  is  opened  by  :Mes3rs.  Irwin  and 
Eisher.  The  bank  belonging  to  the  former  does  not  show  the 
roof  division,  but  skives  the  following  as  the  structuie  of  the 
lower  division ; 

Coal,  3 feet ; coal  and  partings,  3 inches ; “ brick  coal,''  8 
inches  ; “ lower  hottoin"  coal,  14  inches. 

At  the  mouth  of  this  stream  the  coal  is  two  hundred  and 
forty  feet  above  the  run.  Along  Street  s run  the  hills  become 
low  before  reaching  the  river,  and  do  not  contain  the  coal. 

On  Patterson's  run,  which  enters  the  river  below  Praddock  s 
Station,  there  are  a few  openings,  whicli,  however,  show  no 
material  differences  from  fhose  already  enumerafed. 

As  far  down  fhe  river  as  Praddock’s  Station  the  coal  is  caught 
in  the  hills,  and  is  mined  extensively  for  shipment.  The  Cam- 
den Coal  IVorks  are  near  the  station  of  that  name,  about  one 
mile  from  the  southern  boundary  of  the  township.  Tne  en- 
trance to  the  pit,  which  is  at  some  distance  from  the  liiei,  is 
nearly  two  hundred  and  thirty-five  feet  above  lowwatei  maik, 
and  the  coal  is  sent  down  an  incline  two  thousand  six  hundred 
feet  long.  The  works  are  quite  extensive,  there  being  nearly 
two  miles  of  direct  tunneling.  The  section  here  is ; 


1.  Concealed 

2.  Sandstone 

3.  Clay  shale 

4.  Clay 

5.  Pittsburg  Coal  . , 

Roof  division. . , 

Clay 

Lower  division 

f).  F’ire-clay 

7.  Limestone 


20' 

O' 

9' 

3' 

9'  10" 

3'  1" 

1'  0" 

5'  9 ' 

1'  C' 
2-8'  0" 


Pelow  tliis  to  the  railroad  track  there  are  occasional  expo- 
sures of  shale  and  sandstone,  but  no  connected  section  can  be 
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made  out.  In  the  tunnel  through  the  first  hill,  which  is  one 
mile  long,  the  coal  rises  north-west  at  the  rate  of  fifty  feet  per 
mile,  hut  in  the  tunnel  through  the  second  hill  the  rate  is 
greatly  diminished  and  is  only  sufficient  to  admit  of  easy 
drainage.  Of  the  coal,  the  “lower  bottom”  is  too  poor  to  work 
and  the  “brick”  holds  a rather  persistent  hinderof  pyrites  near 
the  top.  The  rest  of  the  lower  division  is  very  good,  stands 
shipping  well  and  is  said  to  he  an  excellent  gas  coal.  The 
roof  division  shows  two  benches  of  coal,  fifteen  and  ten  inches, 
separated  by  one  foot  of  clay,  which  sometimes  disappears,  and 
the  roof  becomes  three  feet  of  poor  coal.  The  main  clay  part- 
ing occasionally  liecomes  compact,  and  then  shows  much  iron 
and  limestone.  The  shale  aliove  the  coal  is  sometimes  fifteen 
feet  thick. 

Opposite  the  mouth  of  the  Youghiogheny  river  there  is  a 
cluster  of  mines.  At  all  of  these  the  dip  is  south-east,  but  is 
irregular,  and  “swamps”  are  a cause  of  much  annoyance.  The 
coal  is  clean  and  the  slack  is  coked  in  ovens  by  one  of  the 
firms.  The  coke  is  compact  and  is  said  to  be  used  at  the 
MTveesport  Furnace.  Here  the  river  bends  towards  the  east 
and  the  coal  falls,  so  that  at  Mr.  W.  Yeal’s  works,  just  below 
MTveesport  station,  it  is  barely  two  hundred  feet  above  low 
low  water  mark.  There  the  bed  shows : — - 

Roof  division,  5 feet  1 inch;  clay,  10  inches;  lower  division, 
6 feet,  8 inches. 

The  overlying  rock  is  shale  twelve  feet  thick,  above  which 
is  sandstone  to  the  top  of  the  hill,  twenty-six  feet.  There  is 
no  evidence  of  any  other  coal  above  the  FittAurg.  F roin  the 
pit-mouth  to  the  railroad  track  only  sandstone  and  shale  are 
exposed,  and  these  are  imperfectly  shoAvn,  except  in  the  lower 
one  hundred  feet.  The  roof  division  of  the  coal  has  two 
benches,  fourteen  and  thirty-seven  inches  thick,  separated  by 
ten  inches  of  clay.  Unfortunately  this  mass  of  coal  is  worth- 
less. The  coal  from  tlm  lower  division  bears  shipping  well, 
and  the  slack  is  made  into  coke,  which  the  owner  of  the  works 
says  is  of  good  cpnality.  The  dip  is  irregular,  but  the  prevail- 
ing direction  is  south-east. 

Below  this  to  Thompson’s  station  there  are  no  exposures 
alono-  the  river.  The  hills  are  low  and  do  not  catch  the  Fitts 
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hurg  Coal.  Just  beloY^  that  station  the  erinoidal  limestone  is 
exposed  at  the  level  of  the  track,  vaiying  in  thickness  from 
eio-ht  inches  to  one  foot.  It  is  hlnish-grav,  coarse-grained,  re- 
semhling  sandstone,  looks  soft,  hut  does  not  disintegrate  read- 
ily, and  stands  out  in  blocks  along  the  hlnff.  This  rock  is  ex- 
ceedinglj^  fossiliferons  here,  ten  species  of  mollusca,  together  * 
w’ith  immense  numbers  of  erinoidal  plates  and  spines,  having 
been  found  in  one  block.  The  coal  is  three  hundred  and  sixty- 
three  feet  above  the  river  at  this  place. 

The  limestone  remains  in  sight  to  Braddock’s  station,  where 
the  coal  is  mined  by  ^Ir.  Kedman  at  three  hundred  and  sixty- 
two  feet  above  the  river.  In  his  works  the  dip  is  south-east. 
From  this  locality  to  the  township  line  there  are  no  exposures. 
The  hills  are  all  low  for  some  distance  hack  from  the  river,  and 
the  next  coal  Avorks  are  at  Six-Mile  Ferry,  just  over  the  line 
in  Baldwin  township. 

The  Finhook  anticlinal  crosses  not  far  beloAv  Braddock’s  sta- 
tion. Its  crest  is  sufficient!}’  rvell  defined,  hut  its  north-Avest- 
ern  slope  in  this  region  is  very  obscure. 

51.  Snoavden  Toavnsiiip,  in  Allegheny  County. 

This  adjoins  Jefferson  on  the  Avest,  along  the  dVashingtoii 
county  line.  Biney  fork  of  Beters’  creek  Hoavs  near  its  south- 
ern border  and  Little  Biney  fork  flows  south-east  through  the 
centre.  The  section  extends  from  three  hundred  feet  above  the 
Pittsburg  Coal  in  the  north-AA’est  portion  to  one  hundred  and  ten 
feet  heloAv  it  in  the  south-east.  Connected  exposures  ahoAm  the 
coal  seem  to  be  entirely  Avanting,  and  those  beloAV  are  devoid 
of  interest. 

In  the  north-Avest  part  of  the  toAvnsliip,  the  blossom  of  a 
thin  coal  is  occasionally  seen  on  the  highest  hills.  It  is  proba- 
bly the  Wayneshurg  “ a,  ” though  possibly  it  may  prove  to 
be  the  Washington.  BTear  school-house  BTo.  7,  three  coals  are 
found,  the  top  one  being  that  just  referred  to.  This  is  asso- 
ciated Avith  fragments  of  limestone.  Fifty  feet  beloAV  it  is 
another  coal,  and  at  forty  feet  loAver  is  the  third.  It  is  not  at 
all  impossible  that  the  bottom  coal  is  the  Wayneshurg^  and  the 
top  coal  the  Washington.  In  the  extreme  north-Avest  corner  of 
the  township,  at  the  cross-roads  on  the  ridge  near  IMr.  AV. 
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Ager’s  residence,  the  upper  beds  are  seen  sixty  feet  apart,  with 
a yellowish  limestone  associated  with  the  lower  one.  The  in- 
terval between  the  topmost  bed  and  the  Pittsburg  is  about  three 
hundred  and  fifty  feet,  so  that  it  is  most  probably  the  'Wash- 
ivgton.  blear  Mr.  Ager’s  it  is  eighteen-inches  thick. 

On  the  headwaters  of  ISI’Laughlin’s  run  the  great  limestone 
is  seen,  showing  a thickness  in  all  of  nearly  seventy  feet.  The 
exposure  is  incomplete,  and  the  mass  is  far  from  being  wholly 
limestone.  The  same  rocks  are  exposed  in  a similarly  imper- 
fect manner  along  the  upper  portion  of  Piney  fork,  near  the 
village  of  Library.  On  this  stream  the  rocks  are  rising  south- 
east, so  that  the  Pittsburg  Coal  is  brought  up  at  a short  dis- 
tance below  that  village,  and  at  two-thirds  of  a mile  below,  it 
is  worked  by  hir.  II.  Potter,  at  whose  hank  it  shows. 

Roof  division,  concealed ; clay,  18  inches  ; lower  division, 
5 feet  7 inches. 

The  “lower  l)ottom”  is  nineteen  inches  thick,  and  as  usual, 
is  too  impure  to  be  mined.  The  rest  of  the  bed  is  very  good. 
At  IMr.  Siehold’s  opening,  a little  farther  down  the  creek,  the 
coal  is  seventy-five  feet  above  the  stream,  and  the  lower  di- 
vision is  five  feet  five  inches  thick.  The  roof  is  concealed,  but 
is  said  to  he  only  one  foot.  Half  a mile  farther  down,  the  fol- 
lowing section  of  the  coal  is  seen : 

Roof  division 1'  0" 

('lay 3' 

Tjovver  division 5'  7" 

Concealed  to  creek 110'  O'' 

The  dip  is  reversed  at  the  mouth  of  Little  Piney,  and  thence 
the  coal  falls  to  the  mouth  of  Piney  Fork,  where  it  is  only 
seventy-five  feet  above  Peters  creek. 

On  Little  Piney  Fork  the  Pittsburg  is  mined  by  Mr.  Xiddoo, 
near  the  old  steam  mill.  The  roof  is  concealed,  and  the  lower 
division  is  as  follows: 

Coal,  -S  feet  3 inches.;  coal  and  partings,  4 inches  ; coal,  1 foot 
5 inches  ; total,  5 feet. 

Immediately  underlying  the  coal  is  a bed  of  nodular  iron 
ore,  which  is  entirely  local.  It  is  somewhat  calcareous,  and 
the  nodules  are  in  some  instances  as  large  as  a half  bushel. 
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leather  laore  than  half  a mile  farther  up  the  stream  is  Mr. 
Glenn's  opening,  which  shows, 

Itoof  division,  6 feet ; clay,  6 inches ; lower  division,  4 feet, 
11  inches. 

Tlie  roof  is  a mass  of  shale,  with  many  thin  streaks  of  coal. 
At  a short  distance  above  this  opening,  the  coal  passes  under 
the  creek. 

On  Lick  run  the  coal  goes  under  near  Mr.  "Wallace’s  house, 
not  far  from  the  Jefferson  township  line.  At  one  time  a little 
coal-hed  was  mined  at  half  a mile  farther  up  the  stream,  hut  its 
relation  to  the  Pittsburg  was  not  ascertained. 

52.  Baldwin  Township,  in  Allegheny  County  . 

This  adjoins  Mifflin  on  the  west,  and  has  a river  front  of 
barely  two  miles.  Street’s  run  separates  it  from  Mifflin,  and 
Saw-Mill  run  flow's  nortlnvard  through  it  to  the  river.  The 
section  extends  from  three  hundred  and  fifty  feet  above  the 
Pittsburg  to  three  hundred  and  fifty  feet  below  it,  but  as  in  the 
other  townships  already  described,  exposures  above  the  coal  are 
very  imperfect. 

Along  the  river  there  are  some  important  coal-works.  ISTear 
the  INIifflin  border,  just  below  the  mouth  of  Street’s  run,  are 
the  Hays  Coal  works,  wdiere  the  coal  dips  south-east  at  the  rate 
of  fifty-six  feet  per  mile.  It  is  evident  that  the  trough  he- 
tw'een  the  Pinhook  and  Washington  axes  crosses  the  river  east 
from  this  point,  but  not  far,  as  the  altitude  above  the  river 
is  about  three  hundred  and  forty  feet.  The  section  here  is. 


I. 

Concealed  to  hill-top 

80' 

0" 

2. 

Shale 

10' 

0" 

3. 

liituminous  shale 

6" 

4. 

Pittsburg  Coal  Bed. 

Roof  division 

6'  j 

Clay 

to  2" 

10' 

1" 

Lower  division 

5"  ^ 

5. 

Rire-clav 

3'' 

6. 

Limestone 

3 

0" 

7. 

Sandstone  and  shale 

60' 

0" 

8. 

Concealed  to  track. 

ISTo.  6 is  coarse  and  hrecciated,  and  contains  minute  univalve 
shells  in  considerable  numbers.  The  roof  division  of  the  coal 
consists  about  equally  of  coal  and  clay,  the  alternating  layers 
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being  about  two  inches  thick.  The  main  clay  parting  varies- 
in  thickness  from  two  inches  to  three  feet,  and  always  at  the- 
expense  of  the  coal  below.  These  horsebacks  are  frequent  and 
annoying,  as  they  cut  out  nearly  all  the  available  coal,  the 
lower  bottom  being  fourteen  inches  thick  and  worthless.  As- 
sociated with  them  are  clay  veins,  which  are  scarcely  less  trou- 
blesome. The  coal  itself  is  somewhat  sulphurous,  apparently 
more  so  than  is  usually  the  case  along  this  portion  of  the  river. 
The  pit  mouth  is  one  mile  and  a half  from  the  river. 

About  a mile  below  the  mouth  of  Street’s  run  Air.  AYalton 
mines  the  coal  at  three  hundred  and  sixty  feet  above  low  wa- 
ter. Above  the  bed  four  feet  of  shale  and  live  feet  of  sand- 
stone are  exposed,  the  former  resting  on  one  foot  of  bitumin- 
ous shale.  The  coal  shows : 

Hoof  division,  4 feet  2 inches ; clay,  10  inches ; lower  di- 
vision, 5 feet  5 inches  ; total  10  feet  5 inches. 

The  lower  bottom  is  fourteen  inches,  so  that  the  available 
coal  is  only  four  feet  three  inches  thick.  This  thickness  seems 
to  be  maintained  with  great  constancy  throiTghout  the  eastern 
portion  of  Allegheny  county.  Three  hundred  feet  below  the 
coal  the  Crinoidal  Limestone  is  seen  Jiear  the  track  level  at 
Alonterey.  The  dip  is  south-east. 

At  the  mouth  of  Eeiley’s  run,  which  enters  Street’s  run  two 
miles  from  the  river,  the  coal  is  one  hundred  and  sixty  feet  above 
the  stream.  It  is  opened  near  the  head  of  the  run  by  Air. 
Cowan,  who  mines  it  to  supply  the  farmers  in  the  vicinity. 
There  the  coal  shows: 

Hoof  division,  2 feet ; clay,  1 foot ; lower  division,  5 feet  6 
inches. 

The  lower  bottom  is  fifteen  inches.  The  rest  of  the  bed  yields-. 
good  coal. 

Along  the  Brownsville  road,  southwest  from  the  AYhitehall 
Hotel,  the  blossom  of  a coal  is  frecpiently  seen  at  three  hundred 
and  twenty  feet  al)ove  the  Pittsburg.  In  the  vicinity  of  the 
hotel  it  was  found  by  Air.  Hies,  while  he  was  digging  a cellar. 
He  reports  it  as  three  feet  thick.  At  twenty-five  feet  above  it 
there  is  a constant  limestone,  four  feet  thick,  light  blue,  quite 
2:)ure,  and  breaking  with  a flinty  fracture.  The  interval  to  the 
Pittsburg  is  concealed,  but  the  coal  is  the  same  with  that  of 
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tlie  liiglicst  coal  in  Snowden  township,  and  is  eitiiertlic  Wash- 
ivgton  or  the  ^y(nJneshlLrg  “a,”  more  probably  the  former. 

There  are  a number  of  openings  along  Sawmill  rnipbntthe}^ 
show  no  material  difierence  from  those  already  enumerated. 

53.  Lower  St.  Clair  Township,  in  Allegheny  County. 

This  little  township  adjoins  Baldwin  along  the  river,  and 
extends  to  opposite  Pittsburg,  including  Birmingham  Avithiu  * 
its  limits.  The  section  extemls  from  tAvo  hundred  and  tAvent}’- 
feet  aboAm  the  Pittsburg  CoaHo  three  hundred  and  sixty  feet  be- 

lOAV  it. 

ISlear  Ormsby  Station,  and  at  one  mile  back  from  the  river, 
are  the  mines  of  Messrs.  Jones  and  Laughlin,  Avhich  are  oper- 
ated chiefly  to  supply  fuel  for  the  extensive  iron  Avorks  belong- 
ing to  that  firm.  The  exposed  section  is  a short  one,  as  fol- 
loAVS : 


1.  Concealed  from  top  of  hill 

2.  Shale 

3.  Pittsburg  Coal  Bed. 

Roof  division 3'  S" 

Clay 1'  C"  V 

Lower  diAnsion 5'  9"  ' 

4.  Fire-cla5^ 

5.  Limestone 


GO'  0" 
8'  0" 


10'  1" 


3'' 
2"  G" 


The  dip  is  south-east.  The  roof  is  irregular  and  the  distri- 
bution of  the  coal  is  A^ariable.  At  the  mouth  of  the  main  en- 
try the  roof  is  single  and  shoAvs  tAvo  feet  nine  inches  of  coal, 
but  at  sixty  yards  Avithin,  this  breaks  up  into  four  benches, 
separated  by  layers  of  Avhite  clay.  These  gradually  come  to- 
gether, and  within  one  hundred  yards  there  is  again  but  one 
bench  of  coal.  At  one  place  in  the  mine,  as  stated  by  the  pit- 
boss,  the  roof  consists  of  tAveAe  feet  of  shale,  containing  thin 
streaks  of  coal  throughout.  AVhere  there  are  tAVO  or  more 
benches  of  coal,  the  coal  is  bright  and  compact,  but  Avhen 
there  is  but  a single  bench  it  is  shaly.  In  gll  cases  it  is  im- 
pure, and,  OAving  to  the  presence  of  much  sulphur,  even  the 
more  compact  portions  soon  lose  their  brightness  upon  expo- 
sure. 

The  loAA’er  dAision  is  much  affected  by  clay  A^cius.  Tlie 
largest  of  these  is  in  the  main  tunnel,  at  five  hundred  yards 
from  the  mouth,  and  is  tAA’o  feet  six  inches  Avide.  Its  course 
is  north-east  and  south-AA"est ; others,  hoAvever,  folloAv  a con- 


308  K 


KEPORT  OF  PROGRESS.  STEVENSON,  1875. 


trary  course,  and  tliore  seems  to  be  nothing  definite  in  the  di- 
rection. They  can  he  traced  in  different  rooms,  but  usually 
maintain  their  integrity  only  for  short  distances,  and  sub-di- 
vide, though  before  disappearing  or  thinning  out  they  often 
re-unite.  Tliey  extend  from  the  under-clay  through  the  lower 
division,  and  in  some  cases  not  only  through  the  entire  bed, 
but  also  through  some  of  the  overlying  rocks,  for  several  of 
them  are  reported  to  have  been  found  in  digging  wells.  A 
similar  statement  may  be  made  respecting  clay-veins  originat- 
ing in  the  main  clay  parting,  which  pass  through  the  roof  di- 
vision into  the  rocks  above.  Where  these  with  so  great  verti- 
cal extent  occur,  the  coal  is  more  or  less  distorted  on  each  side  of 
the  clay.  The  main  parting  varies  from  two  to  eighteen  inches, 
and  occasionally  develops  into  a horse-back,  which  cuts  out  two 
or  three  feet  of  the  coal  below.  These,  however,  are  not  wide 
and  cause  but  little  annoyance.  They  are  always  boat-shaped, 
and  those  observed  taper  toward  the  north-east  and  south-west. 
The  lower  bottom  averages  fifteen  inches,  and  is  much  broken 
by  vertical  cleavage,  as  well  as  by  binders  of  pyrites.  It  is  too 
brittle  and  too  impure  to  be  mined  Tbe  brick  and  bearing 
in  benches  are  somewhat  pyritous,  but  the  upper  bench,  which 
averages  not  far  from  three  feet,  is  a very  fair  coal,  though 
somewhat  variable  in  f|ualify. 

In  tlie  same  vicinity  are  the  Ormsby  Coal  AVorks,  belonging 
to  Messrs.  J.  Ivecling  & Co.,  at  which  the  coal  is  extensively 
mined  for  sale  in  Pittsburg.  There  the  following  section  was 


obtained ; 

1.  Shales  and  sandstone MO'  0 ' 

2.  P'erruginous  limestone 1'  0" 

3.  Coal Blossom. 

4.  Shale  and  sandstone 70'  0 ' 

5.  Pittsburg  Coal  Ilcd — 

Hoof  division 7'  0'' ] 

Clay 10"  i 13'  4' 

Lower  division 5'  G" ) 

0.  Concealed 25'  0 ' 

7.  Limestone  and  clay  sliaie 18'  0' 

8.  Limestone 1'  0" 

9.  Carbonaceous  shale 6'' 

10.  V^ariegated  shale 13'  0 ' 

11.  Sandstone 23'  O'' 

12.  Limestone 8" 

13.  Shaie 30'  0" 

14.  Sandstone 35'  0" 
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The  dip  is  south-east.  In  the  interval  Xo.  1,  the  exposures 
are  incomplete,  but  they  are  sufficient  to  show  that  the  Great 
Limestone  has  disappeared,  or  if  present  it  is  utterly  insignifi- 
cant. Xot  a fragment  of  it  occurs  anywhere.  Between  the 
little  coal  and  the  Pittsburg  there  is  no  rock  except  shale  or 
shaly  sandstone,  and  no  limestone  occurs  above  it,  aside  from 
the  ferruginous  limestone  given  in  the  section. 

The  roof  of  the  Pittsburg  is  of  extreme  thickness,  and  con- 
tains nine  distinct  benches  of  coal  varying  from  two  to 
six  inches  in  thickness,  which  are  separated  by  dull  clays  vary- 
ing in  like  manner.  This  coal  is  very  poor  in  all  parts,  and  is 
not  mined.  The  lower  division  does  not  differ  in  character 
from  that  at  the  last  opening  referred  to.  The  slack  is  coked 
extensively,  there  being  twenty  ovens,  but  the  coke  is  not  pure 
enough  to  be  used  in  the  manufacture  of  iron,  and  is  em- 
ployed only  in  tlie  drying  of  brick  and  similar  coarse  work. 

The  limestone,  Xo.  8,  is  quite  coarse,  and  in  some  parts  is 
slightly  brecciated.  It  contains  many  minute  univalves.  The 
sandstone,  Xo.  11,  is  bluish  gray,  micaceous,  and  some  layers 
show  fine  ripple  markings.  It  is  quarried  to  some  extent  for 
building  purposes,  but  the  proprietor  of  the  quarry  informed 
me  that,  though  it  makes  a handsome  stone,  it  does  not  with- 
stand the  weather.  The  same  objection  applies  to  Xo.  14.  Xo. 
10  and  the  clayey  portion  of  Xo.  7,  are  used  in  making  brick, 
the  nodular  limestone  of  the  former  being  first  removed.  Tliey 
answer  well,  the  brick  being  of  good  quality. 

On  the  road  leading  up  from  the  Birmingham  station,  on  the 
Panhandle  railroad,  the  upper  portion  of  the  lower  barren  se- 
ries is  well  exposed.  The  following  section  was  obtained  there, 
but  being  measured  down  the  dip,  shows  a total  error  of  twen- 
ty-five feet  below  the  coal,  the  true  distance  from  the  coal  to 
the  Crinoidal  Limestone  being  three  hundred  feet,  as  ascertained 
by  levelings  both  above  and  below  this  locality.  The  section 
is. 


1.  Sliale  and  sandstone,  imperfect  exposure loO'  O'' 

2.  Pittsburg  Coal  bed 0" 

o.  Concealed 32'  ()'■ 

4.  Shale,  with  iron  ore 28'  0' 

5.  Limestone 1'  4" 

6.  Shale 14'  0'' 

7.  Limestone 2 5" 
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8.  Sandy  shale ST'  0" 

9.  Limestone 10' 

10.  Variegated  shale 2.'i'  0" 

11.  Calcareous  sandstone 2'  0" 

12.  Sandstone 52'  0 

13.  Variegated  shale 11'  0 

11.  Dark  shale 45'  0 

15.  Dark  shale,  not  bedded 3'  0" 

10.  Limestone 3'  0" 

17.  Shale  24'  0" 

18.  Crinoidal  limestone 1'  0" 


jSTo.  11  is  a laminated  sliale  ivitli  vertical  tissiires,  in  ivliic-h 
the  lamination  is  vertical.  It  breaks  out  in  blocks,  and  seems 
to  he  almost  fibrous  in  its  structure,  weathering  into  strings 
like  ashestns.  Tlie  vertical  joints  are  of  considerable  extent, 
and  the  face  of  this  stratum  is  a marked  feature  of  the  ah- 
rujit  hills  op}iosite  Pittsburg.  Associated  with  the  Crinoidal 
Limestone  is  a thin  and  iinjuire  coal,  sometimes  immediately 
under  the  limestone,  but  at  others,  separated  from  it  by  several 
feet  of  claye}^  shale.  It  is  from  six  to  eighteen  inches  thick. 

Loth  the  coal  and  the  limestone  come  up  above  the  track  at 
a short  distance  below  the  inclined  plane.  The  former  is  found 
to  be  very  compact  containing  much  ash  and  a comparatively 
small  proportion  of  sulphur.  It  resists  weathering  well.  The 
limestone  is  quite  variable,  and  bears  little  I’esemblance  to  it- 
self, as  seen  at  Braddocks  Station  and  near  Six-mile  ferry. 
There  it  is  compact,  bluish  gray  and  somewhat  granular  ; but 
here  it  is  a tough,  nodular  rock,  rather  ferruginous,  and  show- 
ing a reddish  tint  on  the  freshly  exposed  surface.  It  is  imbed- 
ded in  a dark  calcareous  shale,  which  contains  great  numbers 
of  fossils.  Most  of  these  are  distorted,  but 
occurs  in  good  condition  and  in  great  profusion. 

64.  Union  Township,  in  All-e-gheny  County. 

This,  which  is  of  small  extent,  adjoins  Lower  St.  Clair  on 
the  west,  and  has  a similar  section. 

Along  the  Panhandle  railroad  the  Crinoidal  Limestone  and 
its  coal  are  seen  rising  westward  until  within  two-thirds  of  a 
mile  of  Temperanceville,  or  directly  back  of  the  Sheffield  Steel 
Works.  Here  seems  to  be  the  crest  of  the  Washington  Anti- 
clinal, and  the  Pittsburg  Coal  is  upwards  of  four  hundred  feet 
above  tlie  river.  Between  the  towmship  line  and  this  point 
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tl.L'  '.I'.'.Is  aiv  exlreiiielj  abrupt,  but  tbej’  afford  no  satisfactoiy 
<;xpo;sui'0.'>,  a-  tbe  vertical  jointing-  of  the  slialos  lias  caused  great 
slides,  -vbicli  conceal  everytbing. 

Just  before  reacliiug  the  Sheffield  Steel  11  orks  the  Crinoidal 
Limestone  and  its  coal  are  seen  in  the  bluff  rising  steadily  to- 
ward the  west,  but  back  of  these  works  the  limestone  and  its 
underlying  rocks  are  suddenly  cut  out  bj  the  shale  Lo.  li  of 
the  Birming’hani  section.  This  condition  continues  until  \\  itliin 
sight  of  Temperanceville,  when  the  Crinoidal  Limestone  again 
conies  ill,  but  is  now  di[iping  north-west.  At  Temperanceville 
the  litt'e  coal  is  about  six  feet  above  the  track. 


On  the  hill, back  of  Temperanceville  Station,  there  are  several  ^ 
deserted  openings  in  the  T’ittshuT(j  Cou/,  and  the  inter\  al  betu  een 
it  and  the  Crinoidal  Limestone  is  found  to  be  three  hundred  feet. 


In  the  greater  part  cd'  this  township  the  coal  has  been  almost 
w’holly  removed,  and  mining  is  carried  on  with  such  energy  that 
before  long  the  little  that  now  remains  will  have  been  renio\ed. 
Xo  exposures  occur  above  the  Pittsburg,  and  that  bed  shows  no 
difference  from  its  character  in  localities  already  described. 


55.  CiiARXiERS  Township,  in  Allegheny  County. 

This  adjoins  Union  on  the  west,  and  has  Chartiers  creek  for 
its  Avestern  boundary.  The  section  extends  trom  a short  dis- 
tance above  the  Pittsburg  Coal  to  nearly  four  hundred  feet  be- 
low it.  The  valley  of  Chartiers  creek  occupies  the  Avestern  por- 
tion of  the  tOAvnship,  and  in  it  all  the  higher  rocks  IniA’e  been 
remoA’ed  Iia''  erosion.  The  Pittsburg  Coal  is  found  only  in  small 
piatches  in  the  eastern  part,  and  these,  for  tlie  most  part,  ha  Am 


been  Avorked  out. 

Along  the  railroad  from  Temperanceville  to  Ximick’s  Sta- 
tion the  Crinoidal  Limestone  and  its  coal  continue  in  sight,  and 
they  are  evidently  rising  toAA’ard  the  north-Avest.  This  condi- 
tion apparently  lasts  to  the  mouth  of  Chartiers  creek,  Avhere  a 
massive  sandstone  is  seen,  AAdiich  is  finel}^  exyiosed  on  the  other 
side  of  the  river,  at  Woods’  run.  on  the  Pittsburg  and  Fort 
AVayne  railroad.  Underneath  it,  at  that  place,  are  dark  shales, 
containing  a thin  coal.  The  Claysville  axis  seems  to  cross  at 
this  place. 

At  Xiniick’s  Station  the  limestone  and  its  coal  are  exposed 
in  the  bluff  resting  on  a dull,  ferruginous  clay,  fourteen  feet 


312  K. 


REPORT  OF  PROGRESS.  STBVEXSON,  1875. 


thick.  They  remain  in  sight  to  the  tnnnel,  where  the  follow- 


ino;  section  was  obtained  ; 

1.  Concealed 60'  O'' 

2.  Limestone Fragments. 

3.  Concealed 125' 

4.  Laminated  shale 30' 

5.  Coal 0'  4" 

6.  Variegated  clay 12' 

7.  Limestone 1 5" 

8.  Variegated  clay 10' 

9.  Sandy  shale 35' 

10.  Clay  shale,  with  nodular  limestone 12' 

11.  Sandy  shale 0' 

12.  Dark  shale 20' 

13.  Crinoidal  limestone  and  shale 5’  1" 

14.  Coal 1' 

15.  Shale  to  track 5' 


The  Pittsburg  Coal  occurs  near  by,  and  is  two  hundred  and 
sixty  feet  above  the  track  at  the  south  end  of  the  tunnel,  where 
Xo.  9 of  the  section  is  the  lowest  rock  seen.  The  Crinoidal 
Limestone  has  the  followins;  structure  here  : ' 

Ferruginous  limestone,  17  inches  ; sandy  shale,  15  inches  ; 
red  limestone, ^14  inches  ; black  calcareous  shale,  15  inches ; to- 
tal, 5 feet  1 inch. 

It  is,  however,  very  irregular,  for  at  one  spot  in  the  northern 
approach  to  the  tunnel,  it  is  a mass  of  nodular  limestone  nearly 
eight  feet  thick.  Each  of  the  limestone  layers  contains  many 
fossils,  and  the  black  shale  at  the  liase  is  very  rich  in  indi- 
viduals of  a few  siiecies.  The  underlying  coal  is  rather  more 
sulphurous  than  it  is  along  the  river.  Xos.  4,  9 and  12  of  the 
section  show  marked  lissures,  all  of  them  nearly  vertical  and 
filled  with  vertically  laminated  shale.  Xos.  4 and  12  have  the 
fibrous  structure  alreadv  mentioned  as  characterizing  a stratum 
in  the  Birmingham  section,  which  occupies  the  relative  posi- 
tion of  Xo.  9 in  this. 

Of  the  section,  all  the  strata  below  Xo.  9 pass  under  the  track 
in  the  tunnel,  and  at  Ingram  station,  at  the  end  of  the  south- 
ern appi'oach.  only  ten  feet  of  that  rock  are  in  sight.  The  lit- 
tle coal,  Xo.  5,  goes  under  the  track  about  midway  between  In- 
gram and  Crafton.  In  tlie  cuts  beyond  Grafton  the  following- 
section  Avas  obtained,  Avhich  occupies  the  loAver  part  of  Xo.  3- 
in  the  tunnel  section  ; 
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X.  3ia 


1.  Sandstone 30'  0" 

2.  Clay,  with  limestone  six  inches 16'  O'' 

3.  Sandy  shale 22'  0" 

4.  Limestone 2'  0” 

5.  Sandstone 2'  0" 

Clay,  with  nodular  limestone 40'  O'' 

7.  Nodular  limestone 1'  5" 

8.  Sandy  shale 10'  0" 


Xo.  8 isXo.  4 of  the  tunnel  section.  From  Idletvild  station, 
the  road  descends  to  Mansfield  and  the  rocks  fall  in  that  di- 
rection at  nearly  the  same  rate,  so  that  this  section,  as  far 
down  as  the  middle  of  Xo.  6,  remains  in  sight  quite  to  the 
township  line,  being  seen  in  several  cuts.  Xear  the  Fennsyl- 
vania  Lead  AVorks,  the  Pittsburg  is  one  liundred  and  ten  feet 
above  Xo.  G. 

56.  Scott  Township,  in  Allegheny  County. 

This  lies  south  from  Union  and  west  from  Baldwin  town- 
ship. Chai’tiers  creek  forms  its  western  boundary.  The  sec- 
tion extends  from  about  three  hundred  and  fifty  feet  above  the 
Pittsburg  Coal  to  one  hundred  and  twenty  feet  below  it,  but 
away  from  Chartiers  creek  there  are  no  connected  exposures, 
and  everything  above  the  Pittsburg  Coal  is  practically  concealed. 

The  coal  already  referred  to  in  Snowden  township  is  seen 
here  on  the  high  ridge  near  Aft.  Lebanon  lb  0.,  and  is  exposed 
at  the  cross-roads  half  a mile  east  from  that  village.  A light- 
colored  limestone  occurs  twenty-five  feet  above  it,  and  at  Alt. 
Lebanon  there  is  a coal  seventy  feet  below  it.  The  upper  coal 
is  most  probably  the  Washington , though  it  may  possibly  be 
the  Wayneshurg  About  three-fourths  of  a mile  east  from 

AA^oodville  station,  near  Air.  Ford’s  residence,  there  is  seen  in 
the  cross-road  a bituminous  shale,  which  may  rejiresent  the  Se- 
uickley  Coal.  It  rests  on  a limestone  in  the  bed  of  the  run. 

Along  Chartiers  creek  and  its  immediate  vicinity,  the  Pitts- 
burg Coal  and  its  associated  rocks  are  well  exposed.  At  barely 
half  a mile  south  from  Alansfield  the  coal  is  mined  by  Air. 
Glenn,  at  whose  opening  it  shows  the  followdng  structure  :• 

Roof  division,  1 foot  3 inches  ; clay,  1 foot ; lower  division, 
6 feet  4 inches  ; total,  8 feet  7 inches. 

The  thickness  of  the  lower  division  is  no  doubt  less  than 
that  given.  Of  the  lower  bottom  only  six  inches  are  exposed, 
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but  I was  informed  that  it  varies  from  eighteen  to  twenty-four 
inches.  It  is  probable  that  in  this  estimate  the  “brick”  coal  is 
included.  For  the  most  part,  the  coal  is  clean,  but  in  the  top 
for  fifteen  inches  tliere  are  numerous  binders  of  pyrites,  which 
rendfer  mining  somewhat  difficult.  At  the  railroad  tunnel 
just  beyond  this  tlie  following  section  is  exposed: 


1.  Sandstone,  seen 2'  0 ' 

2.  Sandy  siiale 2i)'  0" 

o.  ritt.sburff  Cod  Bed. 7'  0" 

4.  Claj' 2'  0” 

5.  Sandy  shate 10'  0 ' 

().  Limestone  and  shale 8'  0" 

7.  Shale  and  shaly  sandstone 10'  0" 

S.  Shale  and  Coft? 0" 

0.  Limestone. 3'  0' 

10.  Shale 9'  0" 


The  Pittsburg  Coal  is  single  in  this  section,  the  roof  and  clay 
being  absent. 

For  some  distance  above  this,  the  railroad  runs  on  a shelf 
■cut  out  from  the  rocks,  so  that  the  section  below  the  middle  of 
FTo.  2 is  well  exposed.  The  Limestone  hTo.  9 is  breeeiated,  and 
contains  immense  numbers  of  minute  univalves.  At  the  Grlass 
Works  of  Messrs.  Lindsay  & ('o.,  the  co;d  is  fort3’'-two  feet 
above  the  track  and  is  mined.  The  section  is, 

Hoof  division,  3 feet  4 inches  ; clay,  1 foot ; lower  division, 
5 feet  5 indies  ; total,  9 feet  9 inches. 

The  roof  shows  two  benches,  four  and  eighteen  inches,  but 
the  lower  one  sometimes  becomes  only  six  inches  thick.  The 
main  clay  parting  contains  manj^  thin  stre.aks  of  coal,  most  of 
wdiich  are  connected  with  the  roof  division.  The  coal  is  good 
throudiout  the  lower  division,  even  the  lower  bottom  being; 
clean,  so  that  the  whole  bed  is  mined.  Blasting  is  not  neces- 
sary, and  the  coal  is  brought  out  by  wedging,  after  the  remo- 
val of  the  “ bearing-dn”  bench.  An  extensive  clav  vein  four 

O tJ 

feet  wide  is  seen  at  fifty  guards  from  the  mouth  of  the  pit,  and 
crosses  the  main  and  one  lateral  entry.  Another  was  cut  in 
the  main  entry  at  two  liundred  jmrds  from  the  mouth.  The 
dip*is  very  irregular,  and  “swamps”  are  a source  of  constant 
annoyance. 

At  AVoodville  Station,  barely  a half  a mile  farther  up  the 
creek,  the  railroad  passes  through  a cut  which  gives  the  follow- 
ing exposure ; 
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1.  Sandy  shale 

2.  Bituminous  shale.. 

S.  Bittsburg  coal 

4.  Bituminous  shale . . 

5.  Argillaceous  shale 

0.  Limestone 

7.  Shale 

8.  Clay 


20'  0" 

0"  10" 
11'  2"  13'  7" 

4" 

0-3'  0" 

4'  0" 

5'  O ' 

2'  0" 


Tlie  Coal  itself  sliows  as  follows : 

Eoof  division,  4 feet  G incbes,  to  6 feet  8 inches  ; clay,  J inch 
to  3 inches ; lower  division,  G feet  8 inches. 

The  main  clay  iiarting  is  very  insignificant;  the  coal  is  much 
tossed  and  the  dip  is  irregular.  The  lower  division  of  the  hed 
is  mined  here  hy  Messrs  R.  Lea  & Bro.,  wlio  state  that  the 
whole  of  it  is  clean  and  fully  marketable. 

At  Bowerliill  Station,  nearly  half  a mile  farther  up,  the  coal 
is  mined  in  the  Bowerliill  Coal  "Works.  The  structure  here  is 
sirnilar  to  that  at  the  last  locality. 

57.  Upper  St.  Clair  Toavnship,  in  Allegheny  County. 

Tliis  lies  west  from  Snowden  and  south  from  Scott.  Char- 
tiers  creek  forms  its  western  boundary,  se^iarating  it  from 
South  Fayette.  The  section  extends  from  the  Great  Limestone 
to  thirty  feet  below  the  Pittsburg  Coal.  Like  the  other  town- 
ships already  described,  this  is  so  deeply  covered  with  debris 
that,  above  the  coal,  everything,  with  rare  exceptions,  is  con- 
cealed. Fragmentary  outcrops  of  tlie  Great  Limestone  in  the 
eastern  portion  of  the  township,  show  that  that  mass  is  be- 
coming earthy,  which  may  in  part  explain  the  paucity  of  ex- 
posures. Owing  to  the  influence  of  the  Washington  axis,  which 
is  deflected  eastward  in  this  township,  the  Pittsburg  Coal  is 
available  for  a considerable  distance  along  the  runs  in  the 
north-east  corner.  The  land  nowliere  rises  very  far  above  the 
level  of  the  creek. 

At  Sodom,  the  lower  layers  of  the  Great  Limestone  are  ex- 
posed in  M’Laughliii’s  run.  Somewhat  more  than  a mile  be- 
low the  village,  the  Pittsburg  Coal  appears,  and  at  a short  dis- 
tance beyond,  is  worked  by  Mr.  M’Millan,  at  whose  opening  it 
shows. 

Roof  division,  3 feet  G inches ; clajg  10  inches  ; lower  divi- 
sion, 5 feet  6 inches ; total,  9 feet  10  indies. 

Above  the  roof  is  one  foot  of  bituminous  shale,  so  rich  that 
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it  1ms  a fracture  like  cauiiel.  The  lower  bottom  is  thirteen 
inches  thick  and  worthless.  At  another  opening  farther  down 
the  run  the  coal  shows  a total  thickness  of  twelve  feet  seven 
inches,  this  great  increase  being  due  to  the  presence  of  a layer 
of  clay,  three  feet  thick,  in  the  roof  division.  This  contains 
many  thin  streaks  of  coal.  Above  the  coal  there  is  shale,  ten 
feet,  on  which  rests  sandstone,  exposed  to  the  thickness  of 
forty  feet.  jSTear  Bridgeville  there  are  two  openings  worked 
by  Mr  Samuel  Eimmeh  In  both,  tire  lower  division  is  five 
feet  eight  inches  thick,  but  the  roof  is  seen  only  in  the  lower 
one,  where  it  is  three  feet  ten  inches.  The  main  clay  parting 
varies  from  seven  to  twelve  inches.  At  fourteen  feet  below 
the  coal  is  a limestone,  rather  coarse  in  texture,  and  containing 
many  minute  univalves.  The  interval  is  occupied  by  clay, 
which  is  more  or  less  micaceous. 

In  these  openings  the  coal  is  good,  except  in  the  “lower  bot- 
tom,” which  is  too  poor  to  pay  for  working.  In  the  upper 
bench,  the  top  fifteen  inches  contains  hinders  of  sulphur,  one 
of  which,  at  ten  inches  from  the  clay,  is  occasionally  strong 
enough  to  hold  up  the  coal  alrove.  In  this  bench  there  are  sev- 
eral layers  of  eannel,  and  as  a whole  the  coal  is  rather  open- 
burning.  In  the  lower  pit,  extensive  clay-veins  occur,  one 
of  which  is  seven  feet  wide.  Many  of  the  larger  ones  have  a 
north-east  and  south-west  trend,  but  there  are  many  others 
which  have  a difterent  course.  Those  following  the  north-east 
and  south-west  direction  seem  to  affect  the  coal,  Avliich  is  some- 
Avhat  distorted  on  each  side,  while  the  others  appear  to  haAm 
exerted  no  iiifluence  upon  the  structure. 

About  one  hundred  yards  aboA^e  the  station  the  coal  comes 
doAvn  to  tlje  track  and  is  finely  exposed  in  a cut  for  seA’eral 
hundred  feet.  The  variations  in  the  roof  division  are  Avell 
shoAvn  here,  as  a])pears  from  the  folloAving  measurements  : 


1.  Jjiturninoiis  shale 

...  8" 

10” 

2.  Olav 

. . . G" 

5" 

3.  Coal 

1" 

4.  Clay 

. ..  3’' 

25'' 

14  " 

to 

o 

18" 

5.  Coal 

10" 

10  " 

8” 

8" 

().  Clay 

...  25" 

2" 

Ml 

2 

9" 

Olf 

7.  Coal 

...  18" 

10" 

10  " 

11" 

9" 

8.  Main,  clay  parting 

...  12" 

10" 

14  " 

6" 

10" 

Total,  less  No.  8 

. . . 80" 

63" 

31p' 

48" 

37" 
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This  portion  of  the  bed  is  much  troubled  by  clay-veins,  of 
■which  two  are  shown  in  the  cut,  both  extending  from  the 
main-clay  parting  through  the  roof  to  the  overlying  rocks. 
The  coal  is  digged  at  several  holes  along  the  creek,  just  above 
Bridgeville,  and  shows  a total  thickness  of  thirteen  feet,  the 
roof  being  six  feet  ten  inches.  At  twenty-three  feet  above  it 
is  a coal,  two  inches  thick,  which  may  represent  some  portion 
of  the  Redstone.  Above  this  there  seems  to  be  only  sandy 
shale  for  seventy  feet.  The  coal  goes  under  the  creek  at  a short 
distance  above  this  point,  and  farther  up  the  creek  the  Great 
Limestone  is  exposed. 

In  the  northern  part  of  the  township  the  coal  is  mined 
at  several  banks  on  Panther  run.  The  general  structure  is 
shown  at  Mr.  Donald’s  opening,  where  the  section  is  : — ■ 

Poof  division,  1 foot  6 inches ; clay,  2 to  4 inches ; lower 
division,  5 feet  3 inches  ; total,  7 feet. 

The  roof  division  is  worked  here  and  is  said  to  be  a very 
fair  fuel.  As  usual,  it  jdelds  a bulky  ash,  which  is  white  and 
powdery. 

58.  South  Fayette  Township,  in  Allegheny  County. 

This  adjoins  Scott  and  Upper  St.  Clair  at  the  west.  It  has 
Chartiers  creek  for  its  eastern  and  Robeson’s  run  for  its  north- 
ern boundai’y.  Miller’s  run  crosses  it  from  west  to  east.  The 
section  in  the  north-western  portion  reaches  to  fully  four  hun- 
dred feet  above  the  Pittsburg  Coal.,  but  so  thick  is  the  covering 
of  debris  that  nothing  can  be  seen,  aside  from  fragmentary  ex- 
posures of  limestone.  Even  the  upper  coals  are  wholly  con- 
cealed. In  the  south-eastern  portion  the  Great  Limestone  is 
exposed  along  Chartiers  creek. 

From  the  AVashington  county  line  to  Hastings  Station,  ex- 
posures are  frecpient  and  satisfactory  along  Chartiers  creek. 
The  following  section  is  exhibited  between  those  points,  the 
dip  being  southward  all  the  way  : 


1.  Concealed 70'  0 ' 

2.  Limestone 2 6" 

3.  Clay  shale 4'  0" 

4.  Sandstone 5'  0" 

5.  Concealed 25'  0" 

6.  Sandstone 5'  0 ' 

7.  Concealed 10'  O'' 
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8.  Limestone 40'  0" 

9.  Clay  shale 1'  0" 

10.  Bituniinoiis  shale 1'  6'' 

11.  Shale  and  sandstone 30'  0" 

12.  Biticminoits  shale 1'  0" 

13.  Limestone  and  shale 7'  0" 

14.  Dark  shale 2'  0" 

15.  Limestone  anil  shale 12'  O'' 

16.  Shales 50'  0" 

17.  Pittsburg  Coal  Bed 11'  8" 


The  base  of  the  section  is  obtained  from  the  shaft  on  the  coal 
at  Hastings’  Station,  where  the  bed  is  thirty-eight  feet  be- 
low the  track,  or  twenty-eight  feet  lower  tlian  at  Bridgeville 
Station.  The  section  of  the  coal  is ; 

Roof  division,  5 feet  4 inches  ; clay,  6 inches  ; lower  division, 
5 feet  10  inches. 

The  lower  bottom  is  sixteen  inches,  and  is  not  mined.  The 
rest  of  the  lower  division  is  extensively  mined  for  shipping, 
and  the  coal  finds  a ready  market.  Tor  thirty  feet  above  the 
bed  the  rocks  are  clearlj^  exposed  in  the  shaft,  and  no  coal  is 
present.  For  sixty-five  feet  above  the  coal  the  rocks  appear  to 
be  shale,  but  there  is  evidently  some  limestone  in  the  upper  por- 
tion of  this  interval,  where  the  rocks  are  poorly  shown.  Above 
this  for  nearly  fifty  feet  everything  is  concealed,  and  the  miss- 
ing strata  are  not  found  until  near  Boyce’s  Station.  Of  Ho.  8 
probably  nine-tenths  consist  of  solid  limestone.  It  is  some- 
what earthy,  fractures  with  a smooth,  dull  surface,  and  on  ex- 
posure breaks  down  into  many  sided  angular  fragments.  This 
feature  characterizes  the  lower  division  of  the  Great  Limestone 
almost  everywhere.  The  concealed  intervals  above  do  not  seem 
to  contain  much  limestone,  and  Ho.  5 appears  to  be  chiefly 
sandstone.  ’ 

The  rocks  immediately  overlying  the  coal  at  Hastings’  Sta- 
tion are  argillaceous,  but  at  a short  distance  north,  wdi ere  the  rail- 
road crosses  the  creek,  they  are  sandjg  and  some  of  the  layers 
are  sufficiently  thick  and  compact  to  be  employed  as  building 
stone,  for  wdiich  purpose  they  are  occasionally  quarried.  In  a 
cut  between  Bridgeville  and  Bowerhill,  the  strata  underlying 
the  coal  for  a short  distance  are  exposed.  At  twenty  feet  be- 
low the  coal  is  a sandy  shale,  about  thirty  feet  thick,  of  which 
some  layers  contain  very  good  sjiecimens  of  the  more  common 
species  of  plants. 
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Miller’s  creek  enters  Cliartiers  near  Eridgeville,  and  at  its 
moiitli  the  Pittshurg  Coal  is  almost  level  with  the  stream.  The 
fall  of  the  creek  is  not  great,  and  its  course  in  this  township  is 
from  between  west  south-west  and  south  of  Avest,  so  that  at  no 
time  up  to  the  AVashington  countj’  line  is  the  coal  more  than  a 
feAV  feet  beloAv  it,  while  frequently  in  the  nortliAvard  curves  the 
roof  division  is  exposed  in  the  banks.  At  the  mouth  of  AIo- 
hawk  run  Mr.  Dinsmore’s  opening  sIioavs  : 

Roof  dhusion,  4 feet  8 inches  ; clay,  3 inches ; lower  divi- 
sion, 5 feet ; total,  9 feet  11  inches. 

Resting  on  the  bed  is  one  foot  of  bituminous  shale,  Avhich  is 
quite  compact.  The  roof  division  has  two  very  thick  benches 
of  coal,  respectively  twenty-four  and  twenty-six  inches,  both 
of  them  inferior,  though  the  upper  one  is  quite  compact.  As 
this  is  on  the  Avest  side  of  the  sjmclinal,  the  rocks  are  rising 
rapidly  tOAvard  the  north-Avest  and  the  coal  remains  aljOA’e  the 
run  for  about  a mile  auAl  a half,  going  under  near  the  school- 
house.  There  are  several  openings,  but  th.ey  sIioav  no  material 
dilierences  from  the  one  just  giAmn. 

On  Jackson's  run,  AA’hich  enters  Miller's  creek  at  a short  distance 
beloAv  the  mouth  of  AIohaAAd^,  the  coal  is  under  the  surface  for 
nearly  three-fourths  of  a mile  iTom  the  creek,  but  abotm  that, 
for  someAvhat  more  than  a mile,  it  is  aAutilable.  The  openings 
on  this  run  are  A’ery  similar  to  each  other,  and  the  folloAving  sec- 
tion obtained  at  Mr.  Jackson's  bank  is  characteristic  of  them 
all : 

Roof  division, o feet  11  inches;  clay,  1 foot ; loAver  diA’ision, 
5 feet  8 inches;  total,  12  feet  7 inches. 

The  roof  sIioaa's  tAvo  coal  benches  separated  by  tAventy-nine 
inches  of  cla}-.  This  parting  shows  great  variation,  being  only 
three  inches  on  AlohaAvk. 

Tom’s  run  enters  Cliartiers  creek  nearly  two-thirds  of  a mile 
below  the  mouth  of  Miller's  creek.  The  synclinal  passes  near 
its  mouth,  and  the  coal  is  exposed  along  the  run  to  aboA'e  the 
mouth  of  Leggett’s  run.  At  Air.  AVilkinson's  Coal  ACorks  the 
bed  shoAvs, 

Roof  division,  5 feet  5 inches ; clay,  1 foot  2 inches ; loAA^er 
dhusion,  5 feet  G inches ; total,  12  feet  one  inch. 
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On  it  rests  bituminous  sliale  eight  inches,  above  wliicb  clay 
shale  is  exposed  for  ten  feet.  At  Mr.  Hopper’s  bank,  one-third 
of  a mile  farther  up  the  run,  the  roof  is  five  feet  eight  inches, 
and  the  lower  division  only  five  feet  three  inches.  The  bitumin- 
ous shale  is  absent,  and  the  overlying  rock  is  a sandstone,  of 
which  ten  feet  are  exposed.  At  each  locality  the  roof  division 
shows  tAVO  benches  of  coal  separated  by  a thick  clay  parting, 
but  the  coal  is  cpiite  inferior.  In  the  lower  division  the  bottom  is 
thirteen  inches,  and  impure.  On  Leggett’s  run  the  coal  is 
mined  b}^  jMr.  Hesbit,  AAdiose  openings  resemble  those  just 
given. 

Along  Robeson’s  run,  few  openings  Avere  observed  until  the 
north-Avest  corner  of  the  toAvnship  Avas  reached.  There  the  coal 
is  extensively  mined  at  Oakdale,  hToblestOAAUi  and  WilloAV 
GroAm.  The  structure  of  the  bed  is  very  similar  at  all  these 
Avorks,  the  roof  division  being  concealed,  and  the  lower  di- 
vision Amrying  little  from  fiAm  feet  six  inches.  The  dip  is  very 
irregular,  and  the  pit-bosses  complain  much  of  “ SAAmmps.  ” 
They  claim  tliat  the  coal  seems  to  dip  from  all  directions  to- 
Avard  the  centre  of  the  hills.  The  upper  bench  is  rather  free- 
burning,  ami  contains  many  small  binders  of  pyrites.  The 
coal  is  good  throughout,  and  the  whole  is  mined  and  shipped. 

At  one-third  of  a mile  Avest  from  WilloAv  Grove  an  opening 
near  the  railroad  shoAvs  the  folloAAung: 

Roof  division,  5 feet  5 inches ; clay,  10  inches ; loAver  di- 
vision, 5 feet ; total,  11  feet  3 inches. 

The  roof  contains  three  feet  six  inches  of  coal  in  four 
benches. 

59.  hToRTii  Fayette  Toaa^nship,  in  Allegheny  County. 

This  lies  north  from  South  Fayette,  and  AA^est  from  Robin- 
son. Robeson’s  run  is  its  southern  boundary.  The  section  ex- 
tends from  nearty  tAvo  hundred  feet  aboA^e  the  Pittsburg  Coal  to 
nearly  tAVO  hundred  feet  beloAV  it. 

Just  north  from  the  Montours  Presljyterian  Church,  Avhich 
is  on  the  Steubenville  and  Rittsburg  pike,  at  the  extreme  east- 
ern line  of  the  township,  the  Pittsburg  Coal  is  Avorked  by  Mr. 
iS.  SteAA’art,  at  whose  opening  it  sIioaa^s, 

Roof  diAusion,  5 feet  10  inches;  clay,  1 foot;  loAver  division, 
seen,  4 feet. 
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The  bottom  bench  is  not  exposed,  but  is  said  to  be  about  ten 
inches  thick.  The  “ brick  ” is  sboAYii  eight  inches,  resting  on 
a thin  parting.  The  roof  shows  four  feet  ten  inches  of  coal  in 
three  benches,  the  middle  one  being  really  shale  and  coal  in 
equal  proportion.  At  twenty  feet  from  the  mouth  of  the  pit, 
there  is  an  extensive  clay-vein,  which  has  distorted  the  coal  on 
each  side.  Above  the  coal  there  is  no  exposure,  except  a few 
feet  of  shale  resting  on  the  roof  division. 

About  two  miles  west  from  this  locality,  along  the  pike,  the 
coal  is  opened  by  Mr.  A.  M’Bride,  at  a short  distance  north 
from  the  road.  There  the  coal  shows. 

Roof  division,  4 feet  6 inches ; clay,  1 foot ; lower  division, 
4 feet  9 inches ; total,  10  feet  three  inches. 

There  are  no  exposures  above,  excepting  a few  feet  of  sandy 
shale.  The  roof  has  four  benches  of  coal  near  the  mouth, 
which  are  ten,  eight,  five  and  nine  inches  respectively  ; but  Mr. 
IM’Bride  stated  that  at  one  spot,  where  the  roof  had  fallen  and 
exposed  the  whole,  the  coal  is  five  feet  thick  in  one  mass.  The 
upper  bench  below  is  two  feet  ten  inches,  and  contains  some 
pyrites.  The  proportion  cannot  be  large,  for  at  the  time  the  pit 
was  visited,  there  was  coal  on  the  dump,  which  had  been  ex- 
posed to  the  sun  and  air  for  several  months  and  was  still  compact, 
without  any  tendency  to  slake.  The  bed  is  jointed,  and  the 
coal  comes  out  in  handsome  blocks.  Alona:  the  faces  at  the 
joints,  films  of  calcite  are  common.  ISTo  clay-veins  have  been 
met  in  this  opening,  and  the  main  clay  parting  never  becomes 
injuriously  thick. 

Between  this  opening  and  Montour’s  run  there  are  no  expo- 
sures. ' The  same  is  true  of  the  road  leading  from  Stewart’s 
hank  to  the  run. 

Still  following  the  pike,  one  fiods,  about  a mile  west  from 
Mr.  M’Bride’s,  another  opening  just  east  from  Fayetteville,  on 
the  north  side  of  the  road.  There  the  section  is : 

Roof  division,  6 feet  7 inches  ; clay,  1 foot ; lower  division, 
seen,  3 feet  11  inches. 

Only  three  inches  of  the  bottom  bench  can  be  seen,  and  the 
probable  thickness  of  the  lower  division  is  four  feet  six  inches. 
The  workable  portion  is  only  three  feet  eight  inches,  and  of 
this  four  inches  are  lost  in  the  “ bearing  in.”  The  great  thick- 
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ness  of  the  roof  is  owing  to  the  dispersion  of  the  top  bench 
through  four  feet  of  shale.  Directly  under  this  is  a bench 
eighteen  inches  thick,  one  third  of  Avhich  is  clay.  It  is  by  ncn' 
means  improbable  that  the  five  feet  of  coal  said  to  occur  in 
M’Bride’s  opening  may  be  like  this,  for  if  the.  mass  Avere  com- 
pact the  AAdiole  might  easily  appear  to  a careless  observer  to  be 
coal.  The  lower  division  at  this  opening  yields  coal  of  fair 
quality. 

ISTear  Shirland  FostofRce,  about  two-tliirds  of  a mile  west 
from  the  last  locality,  the  coal  is  Avorked  just  north  from  the 
jAike.  The  roof  Avas  not  seen  in  detail,  but  seemed  to  be  about 
five  feet  thick.  The  loAver  division  is  four  feet  ten  inches 
thick,  and  shoAvs  a double  “ bearing-in”  bench,  a local  feature 
which  was  not  observed  at  any  other  bank  in  the  tOAA^nship. 
There  AA^as  no  coal  out  at  the  time  this  pit  was  examined,  but 
in  quality  it  is  said  to  resemble  that  obtained  from  the  other 
openings  in  the  vicinity.  The  bed  is  again  seen  just  west  from 
Shirland,  but  beyond  that  the  road  rises  above  it,  and  so  con- 
tinues to  near  the  Avestern  edge  of  the  toAAmship,  Avhere  it  comes 
doAvn  to  the  coal  at  ISTorth  Star  Postoffice.  JSTorth  from  the 
pike  there  are  no  openings,  as  the  surface  soon  falls  beloAV  the 
horizon  of  the  bed.- 

BetAAmen  Shirland  and  ISTorth  Star,  the  road  at  one  point 
reaches  one  hundred  and  tAventy  feet  above  the  coal.  At  sev- 
eral places  there  are  exposed  tAVO  thin  limestones,  thirty  and 
sixty  feet  above  the  Pittsburg^  and  on  the  upper  one  is  a black 
shale,  nothing  is  seen  above  this  until  at  the  school-house, 
east  from  north  Star,  the  top  of  the  loAver  division  of  the  Great 
Limestone  is  shown  in  the  road  at  one  hundred  feet  above  the 
coal.  Its  thickness  is  not  far  from  tAventy-five  feet.  It  has  the 
usual  magnesian  look,  but  is  earthy.  The  upper  division,  if 
present,  is  concealed. 

At  the  school-house  a road  turns  off  soutliAA^ard,  leading  to 
the  north  branch  of  Robeson’s  run.  It  rises  at  once  to  tAvo 
hundred  feet  above  the  coal,  but  the  Wcajneshurg  is  not  exposed, 
though  no  doubt  it  occurs  in  this  interval.  A1)Out  a mile  from 
the  school-house,  on  this  road,  the  Pittsburg  Coal  is  seen  in  the 
run,  and  at  a short  distance  beyond  it  is  Avorked  l)y  Mr.  Wil- 
son, at  whose  opening  it  sIioavs  : 
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Eoof  division,  seen,  2 indies;  day,  1 foot  3 indies;  lower 
division,  4 feet  10  indies. 

The  coal  is  of  good  quality.  There  are  several  otlier  ojien- 
ings  in  the  vicinity,  hut  they  all  have  the  same  character.  At 
about  two  miles  from  the  pike  the  coal  was  formerly  mined  by 
Mr.  M’Kee.  Thence  to  the  bend  in  the  stream  there  are  onl}^ 
two  openings.  Farmer’s  and  'Whitmore’s,  which  do  not  differ 
in  any  essential  particular  from  that  just  given. 

At  the  saw  and  grist  mill  the  coal  is  ninety  feet  above  the 
run.  On  the  road  from  this  point  to  Xoblestown,  the  coal  is 
seen  where  the  old  road  is  crossed,  saj"  half  a mile  from  the 
school-house  on  the  hill,  but  the  exposure  is  imperfect.  Thence 
to  ISToblestown  the  road  passes  through  the  lower  barrens,  and 
everything  is  concealed  except  sandstones. 

On  the  road  leading  from  Oakdale  to  Fayette  Postoffice,  on 
the  Steubenville  pike,  a deserted  opening  was  seen  about  one- 
third  of  a mile  from  the  north  branch  of  Eobeson’s  run.  Be- 
yond this  the  road  rises  rapidhq  and  tlie  coal  is  not  readied 
again  until  a short  distance  north  from  Fayette  Postoffice.  In 
this  interval  everything  is  concealed. 

Along  Eobeson’s  run  no  openings  were  seen  in  the  coal,  and 
the  exposed  rocks  belong  wholly  to  the  lower  barrens.  The 
only  points  of  interest  have  alreadj’  been  referred  to  in  another 
connection. 

60.  Eobinson  Township,  in  Allegheny  County. 

This  lies  east  from  Xorth  Fayette  and  Moon,  has  Chartiers 
creek  for  its  eastern  and  the  Ohio  river  for  its  northern  bound- 
ary. Eobeson’s  run  at  the  soutli  separates  it  from  South  Fay- 
ette. The  section  extends  from  two  hundred  feet  above  the 
Pittsburg  Coal  to  nearly  four  hundred  and  fifty  feet  below  it. 
The  road  leading  from  Ewing’s  Mills  P.  0.,  on  Montour’s  run, 
south  of  east  to  Chartiers  creek,  is  the  extreme  northern  limit 
of  the  coal.  Between  it  and  the  river,  as  Avell  as  along  certain 
portions  of  the  road  itself,  the  coal  has  been  removed  by  ero- 
sion. Soutli  from  it,  the  coal  area  is  almost  continous  to  the 
Panhandle  railroad,  Avhich  follows  Chartiers  creek  and  Eobe- 
son’s run. 

Along  the  railroad  the  coal  is  worked  near  the  Pennsylvania 
Lead  Works,  at  a short  distance  north  from  ISTorth  Mansfield. 
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The  roof  division  is  concealed  and  the  lower  division  is  five 
feet  eleven  inches  thick.  The  coal  is  clean,  but  the  top  bench 
shows  some  persistent  bindei’s  of  pyrites.  Just  west  from 
Mansfield  the  followino;  section  of  the  bed  is  shown  at  the 
Grant  Coal  Works. 

Roof  division,  5 feet ; clay,  1 foot ; lower  division,  5 feet  to 
6 feet  4 inches. 

There  are  no  exposures  above  or  below  the  coal.  In  the  roof 
are  three  benches  of  coal,  in  all  twenty-two  inches  thick.  The 
Avhole  of  the  lower  division  is  mined  and  proves  marketable, 
though  the  bottom  is  sometimes  of  inferior  quality.  Clay- 
veins  occur  in  number  sufficient  to  cause  some  trouble.  The 
bed  is  one  hundred  and  ten  feet  above  the  track,  and  is  rising 
iiorth-Avestwardly.  A cut  near  by  shoAvs  the  following  section, 
Avhich  belongs  to  the  lower  part  of  this  interval : 


1.  Sandstone 25'  O' 

2.  Sandy  shale 20'  0" 

3.  Variegated  sliale 4'  0" 

4.  Limestone 1'  6" 

5.  V^ariegated  shale  to  track 10'  0" 


This  section  continues  in  sight  in  the  several  cuts  until  op- 
posite the  hamlet  of  Fort  Pitt,  but  there  in  a cut  the  sandstone 
ISTo.  1 suddenly  displaces  all  the  rest  of  the  section,  and  evi- 
dently extends  far  beloAv  the  track,  so  that  at  Fort  Pitt  the 
folloAving  section  is  obtained. 

O 


1. 

Concealed 

. . 60' 

0" 

2. 

Sandy  shale 

, . 15' 

0' 

3. 

Pittsburg  Coal  Bed. 

Koof  division 

5' 

10" 

A 

Clay 

1' 

0" 

10" 

4. 

Lower  division 

Limestone 

5' 

0" 

j 

. 2'-4' 

0" 

5. 

Concealed 

0" 

6. 

Limestone 

, . Fragments. 

7. 

Sandstone 

. . 15' 

0" 

8. 

Concealed 

. . 10' 

0" 

0. 

Sandstone  to  track 

0" 

Sandstone  below  track 10'  0" 


The  coal  here  is  extensively  mined  for  shipping  and  seems  to 
be  very  good,  except  in  the  bottom,  Avhich  is  not  taken  out. 
The  roof  has  at  its  base  a bench  of  coal  tAventy-eight  inches 
thick.  Horse-backs  occur  occasionally  and  clay-veins  are  very 
troublesome.  The  latter  vary  from  two  to  five  feet  in  Avidth. 
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ITo.  9 of  the  section  is  the  sandstone  referred  to  as  displacing 
the  associated  rocks  in  the  cut.  It  is  at  least  seventy-five  feet 
thick  here,  and  may  include  also  ISTos.  7 and  8.  Ho.  9 is  mas- 
sive towards  the  base,  where  it  contains  a layer  full  of  small 
nodules  of  iron  ore. 

Hear  AV'alker’s  station  this  mass  is  better  exposed.  There 
and  for  a considerable  distance  westward,  almost  to  the  first 
cut  beyond  the  station,  it  forms  a cliff  along  the  creek  about 
fifty  feet  high.  The  upper  portion  is  shaly  to  flaggy,  but  the 
lower  part  is  massive,  coarse,  felspathic,  micaceous,  cross-bedded 
and  soft,  weathering  with  rounded  or  honey-combed  surface. 
Some  of  the  layers  are  six  to  ten  feet  thick.  The  massive  part 
is  a handsome  bluish-gray  rock,  which  is  quarried  for  building 
stone,  though  it  seems  to  be  rather  soft  for  that  purpose.  The 
layers  containing  the  nodular  ore,  being  unfit  for  building- 
stone,  are  largely  employed  for  ballasting  the  road. 

In  the  cut,  nearly  midway  between  Walker’s  and  IIa3-s’  Sta- 
tion, the  sandstone  is  gone.  It  disappears  abruptlj-,  about  two 
hundred  yards  east  from  this,  but  there  being  no  excavation  to 
expose  tlie  condition,  the  structure  cannot  be  full}-  traced  out. 
The  rock  evidently  disappears  as  suddenly  here  as  it  appeared 
at  Fort  Pitt,  for  the  bluff  cliff  along  the  stream  breaks  down 
within  a distance  of  twenty-five  feet,  and  becomes  a gentle 
slope.  In  tbe  cut  there  are  exposed  variegated  shales  and  lime- 
stone underlying  those  seen  at  Fort  Pitt.  At  Ila^-s’  Station 
the  section  is  as  follows ; 


1.  Debris 

2.  Pittsburg  Coal  bed 

Roof  division 4'  2"  1 

Clay 1'  8”  !> 

Lower  division 5'  3"  j 

3.  Concealed 

4.  Flaggy  sandstone  

5.  Shale 

6.  Limestone 

7.  Concealed 


8.  Sandstone  and  shale 

9.  Limestone 

10.  Sandy  shale  to  track 

11.  Same  below  track 

12.  V-ariegated  shale 

Ho.  6 is  the  limestone  cut  out  at  Fort  Pitt. 


6'  0" 


11'  1" 


75'  0" 

20  0" 

3'  0" 

2'  0" 

20'  0" 

20'  0" 

1'  C" 

10'  0" 

25'  0" 

12'  0" 

It  is  fine- 


grained and  dark  gray  in  the  upper  laj-er,  but  brecciated  and 
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dark  blue,  witli  earthy  light  blue  included  fragments  in  the 
lower  portion.  It  is  fossiliferous  throughout.  ISTo.  9 is  seen 
also  in  the  cut  just  east  from  the  station.  The  rocks  are  rising 
north-west  much  faster  than  the  track.  The  coal  has  evidently 
been  mined  cpiite  extensively  here,  but  the  works  were  in  bad 
condition  when  visited,  and  seem  to  have  been  deserted  for 
some  time.  A bad  clay -vein  cuts  the  whole  bed  from  under- 
clay to  roof-shales  at  a short  distance  from  the  mouth  of  the  pit. 
Its  course  is  north-west  and  south-east,  and  the  coal  is  much 
distorted  on  each  side  of  it. 

There  are  no  other  openings  along  the  railroad,  and  the  sec- 
tions obtained  along  that  line  are  devoid  of  interest. 

Near  the  head  of  Scott’s  run,  which  enters  Robeson’s  run  at 
"Walker’s  station,  the  Pittsburg  Cord  is  worked  by  JMr.  "W. 
^il’Clane,  at  whose  bank  it  shows. 

Roof  division,  5 feet  11  inches  ; clay,  1 foot ; lower  division, 
5 feet  4 inches ; total,  12  feet  3 inches. 

On  it  rests  one  foot  of  bituminous  shale,  above  which  is  clay 
shale  4 feet.  The  roof  contains  forty-four  inches  of  slaty  coal. 

On  the  South  Fork  of  Campbell’s  run  the  coal  is  worked  by 
ISIr.  Smith,  at  a short  distance  south  from  Palmersville,  and  on 
the  North  Fork  by  Mr.  Hack  and  Mr.  Nickel,  in  the  vicinity  ot 
Harrison’s  schoohhouse.  At  those  localities  it  resembles  the  sec 
tion  just  given.  At  the  junction  of  the  two  forks  of  Campbell’s 
run,  the  massive  sandstone  seen  at  lYalker’s  Station  on  the 
railroad,  occurs  in  bluffs,  and  shows  the  same  features  as  on 
Robeson’s  run.  It  has  been  quarried  for  building  purpo 
ses. 

Where  the  Pittsburg  and  Steubenville  pike  crosses  Chartiers 
creek,  the  Crinoidal  Limestone  is  in  the  stream.  A direct 
measurement  up  the  dip  from  this  point  to  Mr.  Yeager’s  open- 
ing in  the  Pittsburg  Coed  on  the  pike,  gives  the  interval  be- 
tween the  two  strata  at  two  hundred  and  eighty-five  feet.  At 
that  opening  the  coal  shows, 

Roof  division,  4 feet  9 inches  ; clay,  1 foot ; lower  division, 
5 feet  G inches  ; total,  11  feet  3 inches. 

At  Remington  P.  0.,  on  the  pike,  the  coal  has  been  worked 
quite  extensively,  as  is  evident  from  the  piles  of  slack  which 
were  seen  in  the  hollows  near  some  deserted  openings.  Seve- 
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ral  banks  are  now  operated  in  tlie  immediate  vicinity  of  the 
village,  but  none  of  them  shows  the  roof  in  full.  One  at  the 
roadside  in  the  village  has  the  following  structure  : 

Eoof  division  seen,  1 foot  2 inches;  clay,  1 foot;  lower  di- 
vision, 5 feet  3 inches;  total. 

The  roof  as  exposed  consists  oidy  of  coal.  The  lower  divi- 
sion is  very  clean  and  evidently  somewhat  free-burning. 

Xear  Remington,  as  well  as  at  several  other  localities  along 
this  pike,  there  is  a bituminous  shale  resting  on  a nodular 
limestone,  while  above  it  there  occurs  some  more  limestone. 
This  shale  is  about  sixty  feet  above  the  Pittsburg  Coal,  and  is 
undoubtedly  the  same  with  that  observed  on  tbis  pike  in 
Xorth  Fayette,  near  Shirland  P.  0.,  and  in  Hanover  township, 
of  AVashington  county,  east  from  Florence,  Hear  Summitville 
the  coal  is  worked  by  Mr.  Edmiindson.  It  is  mined  also  on 
the  road  leading  from  the  pike  at  Alontour’s  church  to  Mon- 
tour’s run.  Mr.  Gu3’’s  opening  here  shows  ; — 

Eoof  division,  5 feet  ; clay,  1 foot ; lower  division,  5 feet  3 
inches  ; total,  11  feet  3 inches. 

Xortb  from  the  pike  openings  are  quite  numerous,  but  the 
coal  rises  rapidly  north-v'estward  and  is  soon  out  of  the  hills, 
so  that  the  northern  boundary  is  approximately  marked  by  the 
roai  leading  from  Ewing’s  Mill’s  P.  0.,  on  Montour’s  run,  to 
Ciiartiers  creek.  Starting  northward  from  the  pike  at  half  a 
mile  east  from  Remington  P.  0.,  one  sees  at  the  junction  of 
the  road  pike  the  massive  sandstone  previously  observed  on  the 
railroad.  Under  it  are  reddish  shales  extending  to  one  hun- 
dred and  eighty  feet  below  the  Pittsburg  Coal.  Between  the 
sandstone  and  the  coal  there  seems  to  be  nothing  except  shales 
and  sandstones,  aside  from  two  thin  limestones,  respectively 
twelve  and  thirty  feet  below  the  coal.  On  this  road,  at  rather 
more  than  a mile  from  the  pike,  there  is  an  opening  in  the  coal 
belonging  to  Mr.  Hearn.  The  roof  division  is  not  fully  ex- 
p)Osed,  but  seems  to  be  not  far  from  three  feet  thick.  The  ex- 
posure is  as  folloAvs : 

Eoof  division  seen,  4 inches ; clay,  1 foot  5 inches ; lower 
division,  4 feet  10  inches. 

The  coal  is  soft,  but  is  said  to  be  good  fuel  and  clean.  The 
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bed  is  growing  tliiniier  and  the  following  is  the  general  struc- 


ture in  the  opening  here : 

1.  Coal 2'  11" 

2.  Coal  and  partings 6" 

3.  “Brick”  coal 8" 

4.  “Lower  Bottom”  coaZ 9 ' 


Total, 4'  10" 


In  all  the  openings  in  this  little  area,  the  “bottom  is  poor 
and  brittle,  containing  mucb  ash  and  pyrites.  At  some  of  the 
openings,  hoivever,  it  is  mined.  From  this  locality  to  the  Still 
school-house,  the  coal  is  frequently  exposed  at  the  roadside.  It 
rises  northivard,  so  that  at  the  school-house  it  is  one  hundred 
feet  higher  than  at  Mr.  Hearn’s  bank.  This  point  is  very' 
near  the  extreme  north-east  outcrop  of  the  coal  in  this  town- 
ship. About  balf  a mile  north-west  from  this  place  is  Mr, 
Alex.  Speer’s  opening,  which  is  on  the  extreme  northern  line 
of  the  bed.  Tlie  exposure  there  is  ; — 

Hoof  division  seen,  2 inches ; clay,  1 foot ; lower  division,  4 
feet  4 inches. 

Only  four  inches  of  tlie  bottom  are  exposed,  so  that  the 
thickness  of  the  lower  division  is  evidently  the  same  as  at  Mr. 
Hearn’s.  The  area  of  coal  is  very  limited  and  the  roof  to  the 
bed  is  so  thin  that  the  coal  throughout  resembles  “crop-coal,” 
being  stained  by  iron  ; but  it  is  said  to  be  very  good  fuel  and 
evidently  linds  a ready  market,  as  the  bank  is  kept  steadily  in 
operation. 

At  little  more  than  one-third  of  a mile  west  from  this  place, 
the  road  falls  below  the  coal  and  soon  descends  to  Moon  run, 
where,  at  two  hundred  and  thirty  feet  below  Mr.  Speer’s  open- 
ing, tlie  Crinoidal  Limestone  is  seen,  with  a little  coal  at  fif- 
teen feet  aljove  it.  Immediately  above  and  below  the  lime- 
stone are  variegated  shales.  From  this  run  to  Ewing’s  Mill,, 
on  Montour's  run,  the  road  lies  wholly  nortli  from  the  area  of 
the  coal,  and  at  the  latter  jlace  is  not  far  from  three  hundred 
and  fifty  feet  below  tbe  Fltisburg,  tbe  dip  being  calculated  in. 
addition  to  the  measured  interval. 

At  somewhat  less  than  a mile  from  Ewing’s  mills,  on  this 
road,  and  near  a little  hamlet,  a knob  rises  wdricb  catches  the 
coal,  and  is  continuous  with  tlie  coal  area  at  the  south.  The 
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first  opening  seen  south  from  the  road  is  that  of  Mr.  AV.  B. 
Stewart,  on  the  way  to  Summitville,  where  the  section  is, 

Roof  division  seen,  10  inches ; clay,  10  inches ; lower  di- 
vision, 5 feet. 

The  roof  is  said  to  be  very  nearly  five  feet.  At  a short  dis- 
tance further  on,  is  the  opening  belonging  to  ISIr.  AY.  Andrews, 
which  shows. 

Roof  division,  concealed  ; clay,  1 foot  3 inches  ; lower  division, 
5 feet  2 inches. 

In  the  lower  division  there  is  a double  “bearing-in”  bench, 
and  all  the  partings  are  unusuall}^  thick.  The  upper  bench  is 
a very  handsome,  almost  semi-cannel  coal.  It  is  very  clean. 
This  seems  to  be  more  or  less  characteristic  of  the  bed  in  all  the 
openings  in  this  vicinity. 

Between  this  and  the  pike  there  are  no  other  openings. 
There  are  no  exposures  above  the  coal. 

61.  Moon  Toavnsiiip,  IN  Allegheny  County. 

This  faces  the  Ohio  river,  and  lies  between  Robinson  and 
Rindlay.  The  section  extends  from  seventy-live  feet  above  the 
Pittsburg  Coed  to  about  five  hundred  feet  below  it,  so  that  the 
exposed  rocks  belong,  for  the  most  part,  to  the  lower  barren  se- 
ries. Above  the  Pittsburg  tliQVQ  are  no  exposures,  and  it  is  im- 
possible to  determine  even  the  character  of  the  rock  immedi- 
ately overlying  it.  Tlie  coal  is  confined  to  narrow  strips,  one 
of  which  extends  along  the  ridge  road  south-east  from  Sharon 
for  nearly  four  miles,  and  the  other  is  in  irregular  patches 
along  the  road  from  Sharon  to  Clinton.  A small  outlier  of  the 
coal  occurs  about  a mile  and  a half  from  Sharon,  on  the  road 
to  Middletown.  The  numerous  tributaries  to  Montour’s  run, 
which  flow  through  the  southern  and  western  portions  of  the 
township,  have  cut  their  channel-ways  deeply,  and  so  have  re- 
moved the  coal  from  the  hills  in  those  parts.  Exposures  of 
the  rocks  below  the  coal  are  so  rare  that  no  connected  section 
could  be  obtained.  The  ancient  river-channel  spread  over  the 
hills  for  three  miles  south  from  the  present  channel,  and  its 
detritus  has  been  distributed  so  as  to  cover  everything. 

On  the  road  from  Sharon  to  Clinton  an  opening  was  seen  near 
the  township  line,  but  it  could  not  be  examine<l.  Betiveen 
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this  point  and  Shai’on  the  coal  is  not  worked,  though  it  is  fre- 
quently reached  hy  the  road  and  its  blossom  exposed.  At  Sha- 
ron there  are  several  openings,  hut  none  of  them  shows  the 
roof.  The  lower  division  has  a parting  in  the  upper  bench 
and  the  detailed  section  is  as  follows ; 

1.  Coal 10"  "I 

2.  Parting 1'' 

3.  Coal 2'  2'- 

4.  Coal  and  partings 6"  ° ^ 

5.  ‘•'•Brick'’  Coal 9"  | 

6.  Lower  B.  Coal 1'  0"  ) 

It  is  l)y  no  means  improbable  that  Xo.  1 is  part  of  the  roof 
division. 

This  thickness  seems  to  he  maintained  in  one  of  the  hanks 
for  a considerable  distance,  hut  in  some  of  the  others  the  bed 
is  thinner.  Xorth  from  this  village  the  coal  is  wanting  as  the 
country  falls  off  rapidly  towards  the  river.  On  the  road  lead- 
ing east  from  Sharon  to  Ewing’s  mills,  the  coal  is  caught  oc- 
casionally to  a little  way  beyond  the  first  cross  roads.  There 
it  is  ill  the  lull,  hut  is  not  worked.  About  midway  between 
that  point  and  Middletown,  an  outlier  is  found  on  land  belong- 
ing to  Mr.  Truiiick,  but  is  of  small  extent.  The  surface  falls 
off’  from  it  in  all  directions. 

About  two  miles  south-east  from  Sharon,  on  tlie  Ridge  road, 
the  coal  is  mined  by  Mr.  J.  M’Cormack,  at  whose  hank  it 
shoAvs, 

Roof  division,  3 feet  9 inches  ; clay,  10  inches ; loiver  di- 
vision, 4 feet  3 0 inches  ; total,  9 feet  5 inches. 

The  parting  in  the  upper  bench  of  the  lower  division  is  pre- 
sent here,  and  divides  that  bench  into  tivo  nearly  equal  por- 
tions, the  total  thickness  being  tivo  feet  eleven  inches.  The 
roof  division  shows  three  feet  of  coal  in  four  benches,  all  of 
which  is  bony.  The  coal  from  the  loiver  division  is  caking, 
leaA'es  little  ash  and  has  hut  a small  proportion  of  sulphur.  On 
the  same  road,  and  south-east  from  this  opening,  is  one  belong- 
ing to  Mr.  Xolte,  at  vdiich  the  section,  as  far  as  exposed,  is 
as  folloAvs : 

Roof  division,  seen,  1 foot ; clay,  1 foot  6 inches ; loiver  di- 
vision, 4 feet  7 inches. 

The  roof  division  is  not  far  from  four  feet  thick,  as  appears 
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from  the  blossom.  The  partings  in  the  lower  division  are  un- 
usually thick,  and  the  lower  two  benches  cannot  he  distin- 
guished. At  a little  distance  farther  south-east  Mr.  iM’Cor- 
mack  mines  the  coal,  which  there  shows  a section  like  the  last. 
This  is  the  end  of  the  area,  and  the  surface  tails  thence  in  all 

directions  towards  Montour’s  run. 

Exposures  of  rocks  below  the  Pittsburg  Coed  are  lev  and  un- 
satisfactory. Occasionally  a coal  blossom  was  seen  at  sixty  feet 
below,  and  near  Ouy  s mill,  on  ^.lontour  s,  rnn,  anothei  blossom 
was  seen  at  two  hunured  and  twenty  teet  below.  The  Ciinoidal 
Eimestone  was  observed  on  both  torks  of  Sleeks  lun,  ulieie 
the  road  leading  south  from  ^Middletown  crosses  them. 

62.  Findlay  Township,  in  Allegheny  County. 

This  is  the  western  township,  and  borders  on  'Washington 
and  Eeaver  counties.  The  divide  between  tbe  ivaters  of  Rac- 
coon creek  and  those  ot  ^lontour  s run  passes  w est  of  south 
alonp"  its  central  line.  On  this  divide  the  Pdtshurg  Coed,  is  found. 
A small  outlying  patch  of  the  coal  occurs  in  the  soutli-eastern 
corner  on  the  ridge,  about  tivo-tliirds  of  a mile  north  of  w est 
from  :M’Clarn's  mills.  The  section  extends  from  one  hundred 
and  thirty  feet  above  the  Pittsburg  Coed  to  about  two  hundred 
feet  belo-w  it.  Aside  from  the  narrow  limits  already  given,  the 
coal  is  altogether  wanting. 

On  the  road  leading  from  North  Star  I’ostoffice  to  Clinton, 
the  coal  is  mined  at  somewhat  less  than  a mile  from  the  former 
place  l)y  Mr.  J.  Cox,  at  whose  opening  it  shows  ; 

Roof  division,  5 teet  10  inches ; clay,  1 foot ; lower  division, 
4 feet  9 inches ; total,  11  feet  T inches. 

The  roof  contains  coal  and  clay  in  nearly  equal  proi)ortions, 
each  in  thin  layers.  The  coal  from  the  lower  division  is  a very 
fair  fuel,  but  evidently  has  more  sulphur  than  is  ordinarily 
found  in  this  bed.  Tbe  pyrites  is  distributed  throughout. 
About  a mile  and  a half  from  this,  on  the  same  road,  the  coal 
is  mined  by  Messrs.  Hays  and  Aukl,  whose  openings  shoiv  a 
section  similar  to  that  just  given.  Just  a little  ivay  east  from 
this  road,  on  the  first  fork  south  from  Clinton,  Mr.  Lewis  has 
an  openin2^,  at  which  the  clay  and  lower  division  are  exposed, 
as  follows ; 

Clay,  1 foot  6 inches ; lower  division,  5 feet. 
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The  brick  and  lower  bottom  are  not  separate,  and  the  “ bear- 
ing-in” bench  is  double,  there  being  three  middle  partings. 
Tlie  coal  is  of  the  usual  quality,  and  is  an  excellent  fuel.  Clay 
veins  seem  to  be  annoying,  owing  to  the  frequency  of  their  oc- 
currence. They  do  not  cause  any  distortion  in  the  coal,  and  in 
several  instances  have  no  connection  with  the  under  clay.  One, 
which  is  eighteen  inches  wide,  reaches  down  only  to  the  top  or 
the  “brick.” 

iN’ear  Clinton  the.  coal  is  mined  by  several  persons.  The  area 
here  is  comparatively  extensive,  embracing  in  all  not  less  than 
two  square  miles,  and,  owing  to  the  heading  of  numerous 
streams  in  this  vicinity,  it  is  accessible  on  all  sides.  The  ridge 
rises  to  one  hundred  and  thirty  feet  above  the  bed,  and  the  coal 
is  thoroughly  sound.  At  Mr.  Irwin’s  opening,  just  west  from 
the  village,  the  following  measurement  was  made  : 

Hoof  division,  4 feet  8 inches  ; clay  1 inch  ; lower  division, 
5 feet  3 inches  ; total,  10  feet. 

The  top  bench  of  the  loiver  division  in  this  portion  of  the 
county  rarely  exceeds  two  feet  nine  inches,  but  here  it  is  three 
feet  eight  inches.  The  bottom  bench  of  the  roof  is  mined,  but 
is  bony.  Throughout,  the  coal  is  soft  enough  to  be  brought 
down  with  the  pick,  is  free  burning,  and  has  a high  reputation 
as  fuel.  Ho  clay  veins  have  been  encountered  in  this  mine, 
Avhich  is  quite  extensive.  There  are  no  horsebacks  in  the  lower 
division. 

On  the  road  leading  from  Clinton  to  Sharon  the  coal  is  worked 
near  the  former  place  by  Mr.  Twyford  and  others.  Mr.  Twy- 
ford’s  coal  is  said  to  be  the  best  obtained  in  this  township. 
The  lower  division  of  the  bed  is  somewhat  thinner  than  at  Mr. 
Irwin’s  bank,  near  Clinton.  From  this  locality  the  road  runs 
almost  on  the  level  of  the  coal,  being  seldom  much  above  or 
below  it  until  within  half  a mile  of  the  township  line,  where 
the  coal  is  seen  in  the  road  for  the  last  time.  This  is  practi- 
cally the  last  exposure  northward  in  this  township. 

On  the  road  leading  southward  from  Clinton  to  M’Clarn’s 
Mills,  by  way  of  Groornsville,  the  coal  remains  in  sight  for 
nearly  a mile  from  the  place  first  named.  There  have  been 
many  openings  here,  but  for  the  most  part  they  have  been  de- 
serted. Mr.  M’Cullough  works  a bank  at  a little  way  off  the 
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road  which  yields  a good  coal.  In  the  vicinity  of  Groomsvillo 
the  hills  are  too  low  to  catch  the  coal,  and  no  openings  are 
seen  until,  after  crossing  both  branches  of  Ilenry’s  Fork  of' 
Montour’s  run,  Mr.  Tomlinson’s  bank  is  reached,  on  the  little 
outlier  already  referred  to.  The  exposure  here  is ; 

Roof  division  seen,  3 feet  2 inches  ; clay,  1 foot ; lower  di- 
vision, 4 feet  6 inches. 

The  roof  is  not  fully  shown.  The  coal  from  the  lower  divi- 
sion is  said  to  he  rather  softer  than  that  brought  from  Pitts-, 
burg,  hut  is  preferred  as  a steam  coal,  having  been  fully  tested 
at  M’Claru’s  Mills.  It  is  free-burning,  forms  no  cinder  or 
clinker,  and  leaves  a bulky,  hut  light  and  powdery  white  ash, 
resembling  that  from  hickory  "wood. 

About  tw'O  miles  south  from  Clinton  there  is  an  opening  be- 
longing to  Mr.  J.  ]\I.  Stewart,  in  which  the  loiver  division  is 
four  feet  five  inches  thick  and  shows  a two  inch  parting  at  eight 
inches  from  the  top.  This  thin  top  bench  and  the  hearing-in 
contain  much  pyrites.  It  is  possible  that  the  former  belongs 
to  the  roof  division.  The  coal  is  caking  throughout.  Clay- 
veins  are  a source  of  much  annoyance,  not  only  because  of  the 
loss  of  time  in  cutting  them,  but  also  because  in  many  instances 
the  coal  is  crushed  and  distorted  for  some  distance  on  each  side 
of  them.  Horsebacks  occur,  but  they  seldom  cut  away  more 
than  the  thin  top  bench. 
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CHAPTER  XIII. 

BEAVEPv,  COUNTY  SOUTH  FROM  THE  OHIO  RIVER. 


BY  I.  G.  WHITE. 


This  is  the  north-western  county  of  the  district.  The  ex- 
posed section  is  approximately  as  follows ; 

1.  Shale  and  debris 30'  0" 

2.  Coal O'-  5'  0" 

3.  Sandstone  and  shale 40'  0" 

4.  Pittsburg  Coal  Bed 8'  0" 

5.  Shale 8'  0" 

f).  Limestone 5'  0" 

7.  Concealed 100'  0" 

8.  Shale 10'  0" 

9.  Coal 1'  6" 

10.  Sandy  shale 35'  0" 

11.  Limestone 4'  0" 

12.  Calcareous  shale,  fossiliferous 3'  6" 

13.  Slaty  eoai 1'  0" 

14.  Shale 10'  0 ' 

15.  Morgantown  sandstone 60'-  70'  0" 

16.  Slialy  sandstone 35'- 50'  0'' 

17.  Coal O'-  3'  0 ' 

18.  P’laggy  sandstone 25'-  35'  0" 

19.  CriMoidal  limestone 2'-  5'  O'' 

20.  Coal 1'  4'' 

21.  Variegated  shale 25'-  30  O'' 

22.  Bluish  sandy  sliale 50'- 60'  0" 

23.  Red  clay  shale O'-  20'  0" 

24.  Cannel  coal,  local 6' 

25.  Laminated  sandstone 90'-100'  0" 

26.  Limestone  or  calcareous  shale,  black O'-  5'  0" 

27.  Dark  shale O'-  15'  O'' 

28.  Coal  {Elk  Lick  ?) O'-  2'  6" 

29.  Sandy  shale 25'-  35'  0" 

30.  Mahoning  sandstone 30'-  70'  0" 

31.  Shale O'-  12'  0" 

32.  Upper  Freeport  Coal  Bed O'-  4'  0" 

33.  Fire-clay  and  shale 5'-  15'  0" 

34.  Freeport  limestone 2'-  4'  0" 

35.  Sand.y  shale 55-  65'  0" 

36.  Lower  Freeport  Coal  Bed 10'' 

37.  Shale 8'-  10'  0" 

38.  Freeport  sandstone 75'- 85'  0" 
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39.  Shale O'-  30'  O' 

40.  Coal,  “strip,” 1'-  2'  0'' 

41.  Sliale,  ■with  iron  ore 20  - 45’  0" 

42.  Kittanning  Coal  Bed 3 - 1'  6'' 

43.  EYre-clay 5'-  8'  0 ' 

44.  EYaggy  sandstone 00  - 75'  0” 

45.  Iron  ore 6” 

40.  E’erriferous  limestone 1'-  15'  O’' 


The  upper  coals  are  found  only  iu  small  outliers  near  the 
southern  line  of  the  county,  and  the  rocks  belonging  to  the 
lower  coal  series — those  beloiv  the  Mahoning  sandstone — are 
seen  iu  full  only  along  the  Ohio  river  and  its  immediate  vi- 
ciuit}".  The  strata  forming  the  mass  of  the  hills  in  the  greater 
part  of  the  county,  belong  to  the  lower  barren  series,  or  that 
portion  of  the  column  included  between  the  Fittsburg  Coal  and 
the  Mahoning  sandstone.  The  section  is  merely  approximate, 
for  as  will  be  seen  by  reference  to  the  details  given  hereafter, 
the,  variations  in  the  character  of  the  rocks  are  excessive. 

G3.  Hanover  Township,  in  Heaver  County. 

This  tOAviiship  includes  the  highest  measures  found  in  the 
county,  reaching  up  to  the  top  of  the  general  section.  The 
Pittsburg  Coal  is  seen  iu  small  outlying  patches  near  the 
"Washington  county  line,  which,  in  all,  contain  not  far  from 
six  hundred  acres. 

The  Bulger  axis  crosses  through  its  south-western  corner,  en- 
tering it  near  the  mouth  of  Big  Traverse  creek,  and  passing 
out  of  it  into  AYashington  county,  near  Mr.  Armour’s  resi- 
dence. The  synclinal,  or  trough,  north-west  troni  this  axis, 
crosses  Big  Traverse  creek  at  Mr.  Kiefer’s  mill,  and  enters 
AVashington  county  near  the  village  of  Frankfort.  Though 
this  s^mclinal  is  very  obscure,  and  amounts  to  little  more  tliau 
a flattening  of  the  dip,  yet  it  is  of  some  importance  in  its  ef- 
fects, as  had  it  not  existed,  there  would  have  been  no  Pittsburg 
Coal  in  Beaver  county,  for  that  bed  would  have  been  carried 
above  the  tops  of  the  highest  hills.  The  lowest  stratum  iuthe 
township  is  the  black  shale,  usually  occurring  at  one  hundred 
feet  above  the  Upper  Freeport  Coal,  so  that  ivith  the  exception 
of  the  small  area  of  the  upper  coals  in  the  southern  portion, 
the  only  rocks  exposed  in  this  township,  belong  to  the  lower 
barrens. 
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At  a mile  and  a half  east  from  Frankfort  the  Pittsburg  Coal 
is  mined  hy  Mr.  Cooley,  at  whose  opening  the  following  section 
is  shown : 


Roof  division. 

Coal 

Clay 

Coal 

Main  clay  parting 
Lower  division. 

Coal 

Parting 

Coal 


2'  6''  j 

5"  ( 3'  3" 

4"  ) 

0'  6" 

2'  1"  1 
3"  I 

9"  \ 5'  111" 


1 

> 9'  8|" 


Coal  and  partings 41" 

Coal 2'  6"  ) 

The  roof  division  is  not  mined,  as  it  is  full  of  slate.  The 
upper  bench  of  the  lower  division  is  a very  good  coal,  coming 
out  in  almost  rectangular  blocks,  and  can  he  used  for  smithing. 
The  best  coal,  however,  is  in  the  little  bench  below  it,  as  that 
is  quite  clean  and  free  from  sulphur  so  as  to  be  good  for  smith- 
ing purposes.  Of  the  bottom,  which  includes  both  the  brick 
and  the  lower  bottom  benches  of  the  other  parts  of  the  district, 
only  about  eighteen  inches  are  removed,  as  the  portion  below 
is  very  impure.  The  upper  part  is  here  known  as  the  “ brick  ” 
coal,  from  the  shape  of  its  blocks. 

In  the  road  above  this  opening  is  seen  the  coal  Ko.  2,  of  the 
general  section. 

One  mile  east  from  Mr.  Cooley’s  bank  the  same  coal  is  worked 
by  Mr.  Babbett,  near  the  county  line,  where  it  exhibits  the 
following  section,  which  is  in  striking  contrast  with  that  just 


given  : 

Roof  division 

Coal 

Main  Clay  parting 

Lower  division — 

Coal 

Coal  and  i^artings. 
Coal 


3"  'I 
0'  to  0'  3" 

1'  4" 


2'  8" 
3|'' 
1'  5" 


5'  111" 


4'  41 


The  roof  is  occasionally  absent  at  this  locality,  which  is  odd, 
as  the  overlying  rock  is  a shale.  One  mile  north-west  from 
Frankfort  Mr.  keeper 's  bank  shows  as  follows  : 

Hoof  division,  2 feet  3 inches ; clay,  1 foot  2 inches ; lower 
division,  4 feet  6 inches ; total,  7 feet  11  inches. 

Here  the  roof  division  is  coal,  and  the  upper  bench  of  the 
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lower  division  is  divided  nearly  midway  by  a three-incli  clay 
parting.  At  tins  bank  horse-backs  are  very  annoying,  some- 
times cuttino;  out  almost  all  the  coal.  The  largest  area  of  the 
coal  is  in  the  immediate  vicinity  of  the  village  of  Frankfort, 
Avhere  it  is  mined  by  Rev.  I\Ir.  Rockwell  and  others. 

As  previously  stated,  FTo.  26  of  the  general  section  is  the  low- 
est rock  exposed  in  the  township.  It  is  seen  near  the  mouth  of 
Rig  Traverse  creek,  where  it  is  only  eighteen  inches  thick. 

Ao.  15,  the  Alorgantown  Sandstone,  is  seen  all  along  Rig 
Traverse  creek,  and  is  always  a compact  rock.  Three-fourths 
of  a mile  above  Kiefer’s  mill,  on  a small  tributary  of  that  creek, 
mineral  springs  issue  from  this  rock  at  a place  known  as  Frank- 
fort Springs,  where  the  stream  has  cut  a miniature  canon,  very 
narrow,  and  with  vertical  walls  nearly  forty  feet  high.  This 
locality  has  been  a summer  retreat  for  fifty  years,  extensively 
patronized  by  persons  from  Pittsburg,  AVheeling  and  other 
cities  along  the  Ohio  river.  The  water  of  the  springs  is  said 
to  have  valuable  medicinal  cpialities.  This  sandstone  occurs  in 
bold  cliffs  at  the  grist  mill  near  the  head  of  Rig  Traverse. 

Ko.  19,  the  Crinoidal  Limestone,  w^as  not  found  in  the  west- 
ern portion  of  the  township,  where  it  should  occur,  on  King’s 
creek,  but  it  is  frecpiently  exposed  on  both  Rig  and  Little  Tra- 
verse creeks.  Kear  the  mouth  of  the  former  it  is  one  hundred 
and  sixty-five  feet  above  the  stream,  but  as  the  bed  of  the  creek 
rises  very  fast  and  the  dip  flattens,  the  limestone  goes  under 
about  two  miles  above  Keifer’s  mill. 

The  northern  part  of  this  township  is  the  divide  between  the 
w'aters  flowing  into  Mill  creek,  and  those  flowing  into  Raccoon, 
.and  there  being  no  streams  to  expose  the  rocks,  everything  is 
concealed.  On  this  divide  there  are  large  and  almost  perfectly 
level  tracts  of  land. 

64.  Independence  Township,  in  Reaver  County. 

The  strata  exposed  in  this  township  are  those  embi-aced  be- 
tween Kos.  14  and  35  inclusive  of  the  general  section.  The 
Rulger  axis  passes  nearly  through  the  centre,  crossing  Raccoon 
creek  just  beloiv  the  village  of  Independence,  where  it  brings 
up  the  Upper  Freeport  Coal. 


338  K.  REPORT  OF  PROGRESS.  STEVENSON,  1875. 

Xo.  15,  the  Morgantown  Sandstone,  is  well  exposed  in  this- 
township,  being  seen  almost  continuously  along  Raccoon  creek 
from  the  AYashington  county  line,  where  it  is  well  up  in  the 
hills,  to  the  mouth  of  Service  creek,  where  it  caps  the  highest 
points.  It  is,  almost  without  exception,  compact,  and,  with  tlie 
shaly  sandstone  below  it,  sometimes  forms  perpendicular  hlutfs 
more  than  one  hundred  feet  high.  This  is  the  rock  of  the 
“ backbone”  at  the  mouth  of  Big  Traverse. 

The  blossom  of  Xo.  17  is  seen  at  the  “ backbone,”  and  in  the 
north-western  part  of  the  township  that  bed  was  once  wmrked 
by  Mr.  Olney,  half  a mile  south  from  Service  creek,  lie  reports 
that  it  is  an  excellent  coal,  well  fitted  for  smiths’  use,  hut  the 
bed  varied  so  abruptly  that  working  it  was  unprofitable.  The 
extremes  of  thickness  there  are  one  and  three  feet. 

Xo.  19,  the  Ci’inoidal  Limestone,  is  the  most  widely  exposed 
stratum,  as  it  can  he  seen  in  almost  every  hill  in  the  township. 
AYhere  Raccoon  enters  the  county  it  is  about  forty  feet  above 
the  water,  and  as  the  stream  fiows  northward  the  limestone 
gradually  rises,  until  in  the  northern  part  of  the  township  it  is 
found  in  the  tops  of  the  highest  hills.  It  varies  from  two  to 
four  feet  in  thicknesss,  and  is  frequently  burned  by  the  farmers 
for  use  on  their  lands,  though  by  no  means  so  frequently  as  it 
should  be,  for  the  land  needs  lime  as  a dressing. 

The  shales  and  sandstones  between  Xos.  20  and  26  vary  con- 
siderably in  thickness.  At  the  “backbone”  they  are  only  one 
hundred  feet  thick,  whereas  at  Bock’s  mills  they  are  one  hun- 
dred and  ninety  feet.  In  the  “ backbone”  section  Xo.  26  is 
seen  at  ten  feet  above  the  creek,  and  only  six  inches  thick,  but 
at  a short  distance  belo'w  the  mills  it  becomes  four  feet.  Some- 
times it  is  a very  hard  black  limestone,  but  at  others  it  is  only 
a loose  mass  of  black  calcareous  shale.  The  blossom  of  the  lit- 
tle coal  under  it,  Xo.  28,  is  seen  at  numerous  places  along  Rac- 
coon, but  it  never  attains  workable  thickness. 

Xo.  29,  the  Mahoning  Sandstone,  is  first  seen  on  Raccoon 
creek,  at  a short  distance  above  Independence,  where  it  occurs 
in  massive  beds  along  the  stream,  but  below  this  it  becomes 
shaly,  and  does  not  regain  its  compactness  until  Service  creek 
is  reached,  where  it  is  found  in  huge  blocks  and  clifls  as  far  up 
as  Sterling’s  mill.  The  course  of  the  stream  while  iu  this 
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stratum  is  very  tortuous,  sometimes  describing  almost  a com- 
plete circle.  The  fall  is  quite  abrupt  and  often  precipitous.  At 
the  mill  the  fall  is  twenty-two  feet. 

IN^o.  32,  the  Upper  Freeport  Conl^  comes  to  the  surface  at  a 
little  way  below  Independence,  but  being  rarely  more  than  one 
foot  thick,  it  is  practically  of  no  economical  importance,  though 
a few  persons  get  their  fuel  by  stripping  it  out  of  the  bed  of 
Raccoon.  It  is  never  more  than  ten  feet  above  the  sti’eam  in 
this  township,  so  that  the  Freeport  Limestone  is  seen  only  at 
one  locality,  half  a mile  below  the  mouth  of  Service  creek, 
where  it  is  a layer  of  ferruginous  nodules  in  the  bed  of  Rac- 
coon creek.  As  this  township  is  entirely  destitute  of  work- 
able coals  the  people  obtain  their  fuel  either  from  the  Pittsburg 
bed  in  Hanover  and  Hopewell,  or  from  the  Upper  Freeport^ 
farther  down  Raccoon  creek,  where  it  becomes  more  important. 

65.  Hopewell  Township,  in  Beaver  County. 

In  the  south-eastern  portion  of  this  township,  there  are  three 
or  four  small  patches  of  the  Pittsburg  Coal  near  the  summits  of 
some  high  hills,  that  rise  to  six  bundred  feet  above  the  Ohio 
river.  At  Mr.  Cortnev’s  bank  the  following  section  is  ex- 
posed : 

Hoof  division — 


81atv  coal 

9/ 

0"1 

Clay 

5"  1 

Coal 

10" 

4' 

9"1 

Clay 

8'  1 

Coal 

10"  ) 

Main  clay  i^arting 

0' 

Lower  division — 

Coal 

1' 

9 

Coal  and  partings 

5h"  ^ 

3' 

10"  j 

Coal 

1' 

8 " J 

This  bed  is  worked  by  Mr.  Thompson  and  Mr.  MAllace  in 
the  same  neighborhood.  It  is  often  inferior,  as  it  is  covered 
b}’  only  thirty  feet  of  rock,  which  does  not  always  form  a good 
roof.  AVhen  not  rotten  or  half  slaked,  it  comes  out  in  slaty 
looking  blocks.  In  this  vicinity,  Mr.  Eachel  once  had  an  open- 
ing from  which  the  Economites  oihained  coal  for  their  factories 
as  long  as  fifty  years  ago. 

This  township  shows  a long  column  of  rocks,  beginning 
with  the  Pittsburg  Coal  and  extending  downwards  toXo.  40  of 
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llie  general  section.  Xo  exposures,  liowever,  occur  in  tlio 
lower  barrens  above  tlie  Crinoidal  Limestone,  excel )t  that  tbe 
massive  sandstone.  Xo.  15,  is  seen  near  Mr.  Eaebel’s  residence. 

The  nortbern  outcrop  of  the  Crinoidal  Limestone  commences 
near  tbe  nortbern  borde-r  of  tbe  township,  on  Laccoon  creek, 
and  extends  in  a very  irregular  line  to  tbe  Obio  river,  near  tbe 
upper  end  of  Crows’  island.  In  tbe  bill  opposite  Economy  it 
is  three  hundred  and  fifty  feet  above  the  river  and  five  feet 
thick.  It  also  occurs  near  tbe  saw-mill  on  Tramp  Mill  Run, 
where  it  is  quite  siliceous.  Tbe  variegated  shale,  Xo.  21, 
Avbicb  constantly  underlies  that  limestone,  is  often  seen  in 
broad  liands  stretching  across  cleared  fields,  where  tbe  grass  is 
not  well  set,  or  encircling  high  knobs.  Tbe  sbaly  sandstones, 
lielow'  this  to  Xo.  27,  are  well  exposed  in  the  bills  opposite 
Economy,  where  they  rise  in  perpendicular  cliffs  one  hundred 
and  fifty  feet  high.  They  are  never  massive  or  compact,  but 
in  all  cases  are  thinly  laminated  and  sbaly. 

Xo.  26  is  seen  at  numerous  localities.  At  Mr.  Figley’s,  near 
Raccoon  creek,  it  is  four  feet  thick  and  quite  compact,  and  in 
tbe  section  opposite  Economy  it  is  five  feet  thick  and  rich  in 
fossils.  It  has  never  been  burned  for  lime,  and  it  is  doubtful 
whether  the  stuff  would  slake,  as  it  contains  much  silica  and 
other  foreign  matter.  The  little  coal  under  it,  which  is  prob- 
ably the  representative  of  the  Elk  Ijick  Coal  of  Rogers,  was 
once  0})ened  at  the  head  of  Logstown  run  by  i\Ir.  Temple,  but 
being  only  thirteen  inches  thick  was  abandoned.  In  the  sec- 
tion ojiposite  Economy  it  is  twenty  inches  and  rests  imme- 
diately upon  sandstone,  with  fifteen  feet  of  shale  between  it 
and  the  limestone  above.  This  is  tbe  same  coal  Avhich  Mr. 
Eigley  attempted  to  open  on  Raccoon,  and  reported  as  being 
two  feet  six  inches  thick. 

Xo.  30,  the  Mahoning  !8andstone,  was  found  compact  at  only 
one  locality  Avitbin  this  townshij).  On  LogstOAvn  run,  tAAm 
miles  above  its  mouth,  it  occurs  in  great  cliffs  near  Mr.  Spauld- 
ing’s, Avhere  it  rests  directly  iqton  the  Upper  Freeport  Coal.  At 
all  other  points  it  is  a mass  of  sandy  shale  and  sandstone.  It 
sinks  under  the  Ohio  at  a short  distance  above  the  Beaver  county 
line. 

Xo.  32,  the  Ujiper  Freeport  C'o«nias  been  Avorked  by  drifting 
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at  only  two  places.  Mr.  Spaulding,  on  Logstown  run,  found  it 
twenty-two  inclies  thick,  but  his  opening  has  fallen  in,  and  the 
bed  cannot  he  examined.  One  mile  below  Mr.  Spaulding’s  it 
is  mined  by  Mr.  Snider,  at  whose  hank  the  exposure  is : 

1.  Sandy  shale 3'  O'' 

2.  Upper  Freeport  Coal. 

Clay 1"  ( 2'  O'' 

Coal 5"  1 

3.  Fire-clay  and  shale 10'  0 ' 

4.  Freeport  Limestone 3'  0 ' 

Though  very  thin,  the  coal  l^s  been  mined  here  for  local  use, 
but  it  is  very  poor,  as  it  contains  much  slate  and  sulphur.  The 
clay  parting  seen  at  Snider’s  bank  does  not  usually  occur  where 
the  bed  is  thin,  but  in  Greene  township  it  is  characteristic. 
This  bed  has  has  been  stripped  out  of  the  creek  on  Eaccoon,  near 
the  mouth  of  Tramp  Mill  run.  The  Freeport  Limestone  at 
Snider’s  is  in  two  layers,  quite  compact,  and  of  a light  buff 
color.  A minute  univalve  occurs  here  in  the  limestone.  The 
rock  is  frequently  exposed  along  the  Ohio  river  in  this  town- 
ship. 

The  rest  of  the  strata  down  to  FTo.  40  of  the  general  sec- 
tion are  reached  in  the  northern  portion  of  the  township,  along 
the  Ohio,  hut  they  are  so  concealed  by  the  terraces  that  noth- 
ing can  be  said  respecting  them. 

At  a short  distance  above  the  Avestern  end  of  the  ferry,  at 
Economy,  a shaft  was  sunk  by  Afr.  M’Donald.  From  one  of 
the  workmen  who  helped  sink  it,  I learned  the  following  facts  : 
The  shaft  was  commenced  at  thirty  feet  above  the  Ohio  river, 
and  carried  to  a depth  of  one  hundred  and  sixty  feet.  Two 
small  beds  of  coal  w^ere  cut,  and  at  the  bottom  of  the  shaft  one 
Avas  reached  by  drilling,  AAdiich  Avas  supposed  to  be  five  feet 
thick.  The  water,  however,  proA'ed  so  annoying  that  the  en- 
terprise had  to  he  abandoned.  As  the  shaft  begins  about 
tAventy-five  feet  below  the  Upper  Freeport  Coal.,  the  one  struck 
at  the  bottom  is  probably  the  Kittanning. 

Go.  Moon  Toavnsiiip,  in  Leaver  County. 

As  AA-e  pass  from  IIopeAvell  into  this  toAvnship,  Ave  find  the  strata 
of  the  former  running  out  in  the  sumndts  of  the  hills,  while  neAV 
ones  are  rising  from  the  bed  of  the  Ohio,  so  that  in  Moon  town- 
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sliip  we  get  A^eiy  nearly  to  tlie  bottom  of  the  column  as  given  in 
the  general  section.  ISTo.  44  of  that  section  is  exposed  almost 
wholly  at  some  points  between  Phillipsburg  and  the  mouth  of 
Eaccoon  creek.  The  Crinoidal  Limestone  was  observed  at  no 
place,  though  some  of  the  high  knobs  on  the  southern  border 
must  catch  it,  or  come  very  near  doing  so.  The  highest  rock 
exposed  is  slialy  sandstone  to  the  thickness  of  one  hundred  and 
fifty  feet  above  Eo.  26. 

In  the  section  at  Moffatt's  mills,  Xo.  26  occurs  as  a thin  are- 
naceous shale,  quite  fossiliferous,  but  containing  very  little  cal- 
careous matter. 

The  Mahoning  Sandstone,  Xo.  30,  forms  an  almost  continu- 
ous belt  for  more  than  half  way  round  the  township,  being 
compact  all  along  the  Ohio  and  up  Raccoon  to  Moffatt’s  mills. 
It  is  extensively  quarried  for  three  miles  along  the  river  above 
I’hillipsburg,  and  it  is  a very  important  stratum,  as  it  is  an 
excellent  building  stone,  and  within  easy  reach  of  transporta- 
tion. The  quarries  in  this  township  furnish  Pittsburg  with  a 
great  proportion  of  the  building  stone  used  in  that  city.  An 
extensive  quariy  was  seen  back  of  Pbillipsburg.  Of  this  rock 
the  massive  cliffs  near  the  summits  of  the  river  hills  below 
I’hillipsburg  are  composed.  Along  Raccoon  creek  the  Mahon- 
ing Sandstone  occurs  in  vertical  walls  along  the  hills,  and  fre- 
quently huge  blocks  of  it  have  broken  off  and  fallen  into  the 
sti'eam  below. 

Xo.  32,  tbe  Upper  Freeport  Coal,  is  worked  at  many  points 
along  Raccoon  creek,  in  this  township.  Mr.  M’Millan’s  bank, 
two  miles  above  Moffatt’s  mills,  shows. 

Coal,  7 inches ; clay,  inch ; coal,  2 feet. 

This  is  the  average  thickness  of  the  bed,  though  the  clay 
parting  is  not  always  present.  The  coal  is  of  very  fair  quality 
and  is  used  by  smiths.  It  burns  with  a rather  dull  flame  and 
makes  a very  hot  tire,  but  leaves  a good  deal  of  ash.  It  is 
opened  near  Moffatt’s  mills  by  Mr.  Alison.  Two  miles  above 
the  mouth  of  Raccoon  creek  is  Mi’.  Pigley’s  opening,  which 
the  last  in  that  direction.  Pollowing  the-  coal  up  the  Ohio 
from  the  mouth  of  Raccoon  creek,  we  find  it  running  out  al- 
together below  Phillipsburg,  though  it  re-appears  within  a few 
yards  with  a thickness  of  six  inches.  Above  Phillipsburg, 
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along  the  Ohio,  there  are  no  openings,  and  if  the  coal  exi  ts 
there  it  is  certainly  very  thin.  On  the  southern  branch  of 
Elkhorn  run  it  has  been  worked  to  a slight  extent  by  Mr.  A. 
Black,  at  whose  opening  the  following  exposure  occurs  : 


Mahoning  sandstone,  seen 20'  0" 

Bluish  shale 5'  O'' 

Upper  Freeport  Coal 1'  4" 


The  coal  is  mined  liy  drifting,  and  is  worked  by  removing 
some  of  the  underlying  clay.  On  the  other  branch  of  Elk- 
horn,  this  bed  is  mined  by  Mr.  Bloom  at  a mile  and  a half 
above  Stewart’s  mill,  where  the  structure  is. 

Coal 4''  ') 

Shale 2'  j 

Coa.l 2'  2"  )■  3'  Op' 

Slate I"  j 

Coal 4"  J 

The  coal  is  slaty  and  contains  much  sulphur. 

The  Freeport  Limestone,  hfo.  34,  occurs  at  a few  feet  below 
the  coal  at  both  of  the  openings  j ust  referred  to.  ISTear  the  mouth 
of  Elkhorn  run  it  has  been  burned  by  ISIr.  Brooks,  who  says  that 
it  slaked  Avell  and  made  excellent  lime. 

The  Loioer  Freeport  Coal  is  often  seen  on  the  little  run  that 
euters  the  Ohio  near  Phillipsburg,  where  some  one  has  at- 
tempted to  open  it,  but  finding  only  ten  inches  of  coal,  aban- 
doned the  Avork.  Though  frequently  found  in  other  parts  of 
the  toAvnship,  it  AA^as  at  no  time  more  than  ten  inches  thick. 
Tavo  miles  up  Raccoon,  near  Mr.  Figley’s  residence,  it  is  a cau- 
nel. 

The  Freeport  Sandstone,  Xo.  38,  is  Avell  developed  in  this 
tOAvnship,  and  forms  the  loAver  line  of  clili’s  along  the  riA'er  be- 
low Phillipsburg.  It  is  generally  hard  and  micaceous,  so  that 
it  dresses  Avith  difficulty,  and  is  seldom  used  as  a building 
stone.  On  Raccoon,  near  Moffatt’s  mill,  the  hard  layer  near 
the  middle  is  seen  in  the  stream,  AAdiere  it  is  polished  as  smooth 
as  glass  by  the  AA^ater.  The  same  layer  is  Avell  sIioaaui  on  Elk- 
horn run,  near  SteAvart’s  mill. 

The  coal,  Xo.  40,  while  quite  thin,  is  A^ery  persistent  in  this 
tOAvnship.  It  has  been  Avorked  at  tAvo  localities.  Mr.  Brooks, 
a short  distance  above  the  mouth  of  Elkhorn  run,  found  it  six- 
teen inches  thick,  but  A'cry  pure  and  good,  so  that  it  Avas  a 
fine  smithing  coal.  At  a short  distance  beloAV  Hog  island 
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it  is  worked  by  Mr.  Black,  who  has  it  one  foot  ten 
inches  thick.  Thongdi  so  thin,  it  has  been  mined  to  a con- 
siderable extent.  The  massive  Freeport  Sandstone  rests  di- 
rectly upon  it  here.  This  condition  is  occasionally  seen  else- 
where, but  usually  there  are  from  twenty  to  thirty  feet  of  shale 
intervening. 

Fo.  41  is  commonly  a dark,thinl3^  laminated,  sandy  shale, 
and  generally  contains  nodules  of  iron  ore,  which  in  some  lo- 
calities are  c|uite  abundant,  though  never  in  sufficient  c|uantity 
to  warrant  mining. 

The  Klttannlng  Coal.,  ISTo.  42,  rises  from  the  Ohio  river  half 
a mile  above  the  mouth  of  Elkhorn  run,  and  has  been  worked 
near  that  stream  on  the  land  of  INIr.  M’Cullouffin  There  it  is 

O 

two  feet  two  inches  thick  and  yields  a coal  which  is  quite  in- 
ferior, as  it  contains  a great  deal  of  pyritous  slate.  This  bed 
is  mined  back  of  Phillij)sburg  by  IMr.  Patterson,  and  many 
years  ago  was  worked  on  the  river  bluff  below  that  place.  At 
no  locality  in  this  township  was  it  seen  more  than  two  feet  six 
inches  thick,  except  on  the  land  of  Mrs.  Mansfield,  near  the 
mouth  of  Eaccoon  creek,  where  it  is  three  feet  and  of  much 
better  quality  than  is  usual.  The  fire-clay,  ISTo.  43,  everywhere 
underlies  the  Kittanning  Coal,  and  is  the  same  with  that  used 
at  the  fire-brick  works  below  Phillipsburg.  ISlear  the  mouth 
of  Eaccoon,  seventy  feet  of  ISTo.  44  are  exposed,  and  of  the 
same  stratum,  forty-five  feet  can  be  seen  below  Phillipsburg. 

67.  Eaccoox  Towxship,  in  Beaver  County. 

In  this. township  the  highest  rock  exposed  is  the  Morgan- 
tov/n  Sandstone,  Eo.  15,  of  the  general  section,  and  the  lowest 
is  the  Ferriferous  Limestone,  the  latter  being  the  lowest 
stratum  shown  in  the  southern  portion  of  Beaver  county.  The 
former  caps  the  hills  in  the  vicinity  of  Mechanicsburg,  where 
its  fragments  are  widely  scattered. 

The  Crinoidal  Limestone,  FTo.  19,  runs  out  about  one  mile 
from  the  southern  boundary  of  the  township.  It  is  seen  in  the 
summits  of  the  hills  along  Service  creek,  and  at  the  roadside, 
a little  way  south  from  Green  Garden  school-house,  where  it  is 
very  full  of  fossils  and  contains  producti  as  large  as  one’s  fist. 
Between  it  and  the  Mahoning  Sandstone  no  strata  are  Avell  ex- 


RACCOON  TOWNSHIP,  BEAVER  COUNTY. 


K 345 


posed,  as  tliey  occur  far  up  in  the  hills  and  are  not  uncovered 
hy  ravines. 

The  Mahoning  sandstone  is  quite  massive  at  most  localities 
along  the  Ohio,  and  is  extensively  quarried  on  the  land  of  Mr. 
Allen,  two  and  a half  miles  below  the  mouth  of  Eaccoon 
creek.  The  stone  used  in  building  the  piers  of  the  new  bridge 
across  the  Monongahela  at  Pittsburg  is  obtained  here. 

The  Upper  Freeport  Coed,  iSTo.  32,  has  a maximum  thickness 
in  this  township  of  two  feet  six  inches.  On  Service  creek  it 
comes  to  the  surtace  near  the  United  Presbyterian  church,  above 
which  it  Avas  Avorked  on  the  land  of  Mr.  Campbell,  hut  the 
openings  liaAm  been  abandoned.  There  it  is  twenty  feet  above 
the  creek,  hut,  as  the  stream  comes  from  the  south-Avest,  the 
coal  soon  passes  under  it  and  is  accessible  altogether  for  a dis- 
tance of  little  more  than  one-fourth  of  a mile.  Just  before 
passing  under  the  creek,  it  is  Avorked  by  Mr.  Cotter,  at  Avhose 
opening  the  following  exposure  aatxs  seen  : 

Mahoning  sandstone G'  0” 

Sandy  shale 5'  0 ' 

Upper  Freeport  Coal  Bed li'  8 ' 

The  coal  is  of  fair  quality,  contains  little  slate  and  not  enough 
sulphur  to  unfit  it  for  smithing.  It  leaves  a Avhite  ash  and  no 
cinder  in  burning.  It  is  mined  hy  Mr.  Alexander  at  a mile 
and  half  Avest  from  Moffat’s  mill,  and  by  Mr.  Springer  in  the 
same  neighborhood.  At  both  of  these  openings  the  section  is 
almost  precise’y  the  same  as  that  just  gi\’cn.  On  Crahapple 
run,  AAdiich  enters  the  Ohio  at  the  Avestern  line  of  the  tOAvn- 
ship,  it  has  been  mined  somewhat  extensively  by  IMr.  Clear,  at 
Avhose  Avorks  it  shoAvs  the  folloAving  structure  ; 

Shale,  containing  streaks  of  coa/ 1'  0 ' 


Coal 

Clay, 

Coal. 


6 


The  bottom  bench  is  usually  the  purest  coal.  Two  miles  and 
a half  beloAv  the  mouth  of  Raccoon  creek  this  cial  is  Avorked 
on  the  land  of  Mr.  Allen,  Avhere  it  is  in  tAvo  benches,  respect- 
ively fourteen  and  twenty-four  inches,  separated  by  tivo  and  a 
half  inches  of  cla}'.  The  coal  is  slaty,  and  much  inferior  to 
that  obtained  at  other  localities  in  the  tOAvnship. 

The  coal,  Uo.  40,  was  once  opened  by  Mr.  Braden,  on  Eac- 
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•coon  creek,  but  be  found  it  only  twenty  inches  thick,  and  aban- 
doned it.  isTo  other  opening  was  found.  The  Kittanning,  in 
like  manner,  is  opened  at  only  one  place.  Mr.  Manor,  at  a mile 
and  a cpiarter  above  the  mouth  of  Raccoon  creek,  has  it  two 
feet  nine  inches  thick,  but  very  impure. 

ISTos  45  and  46  of  tbe  general  section  are  exposed  along  the 
river  near  I'klr.  Allen’s,  and  at  two  miles  and  a half  below  the 
mouth  of  Raccoon.  AVhere  first  seen  the  Ferriferous  Lime- 
stone is  twelve  feet  thick,  but  in  tracing  it  down  the  river,  one 
finds  it  gradualh^  becoming  shaly  and  arenaceous,  until  it  be- 
comes only  one  foot  thick  and  very  impure.  The  iron  ore  rests 
on  the  limestone,  and  seems  to  vary  little  from  six  inches  in 
thickness.  The  sandstone  overlying  it  forms  cliffs  sixty  feet 
high,  and  in  this  neighborhood  is  compact.  The  Ferriferous 
Limestone,  which  has  been  quarried  extensively,  is  full  of  fos- 
sils, among  which  the  following  are  the  most  common  species  : 
P rodiictus  longispinus,  Spirifer  opimus,  Spirifer  lineatus,  Spir- 
ifer  cameratas^  Plcurotomaria  grayvilliensis,  Pleurotomaria  tur- 
hinclla,  Poly phemopsis  pier  acid  us,  and  Euomphalus  subrugosiis. 

68.  Greexe  Township,  in  Beaver  County. 

This  township  exhibits  a long  column  of  rocks,  extending 
from  the  Morgantown  Sandstone  to  the  bottom  of  the  general 
section,  though  the  lower  strata  are  all  covered  by  the  terrace 
deposits. 

The  Morgantown!  Sandstone  is  found  along  the  southern  line 
of  the  township,  wdiere  large  level  tracts  of  land  occur  above 
it.  Owing  to  the  height  of  the  hills,  the  Criuoidal  Limestone 
is  found  in  their  summit  over  a large  area,  and  reaches  even  to 
the  hills  skirting  the  river  near  Georgetown!.  The  little  coal, 
Ao.  17,  w^as  once  opened  on  the  road  between  Georgetowm  and 
Shippingport,  by  Mr.  AYright,  but  being  only  twm  feet  thick, 
was  abandoned.  Exposures  bet!veen  the  Crinoidal  Limestone 
and  the  Alahoning  sandstone  are  very  poor,  as  the  interval  oc- 
cupied lies  far  up  in  the  hills.  Flo.  26,  howmver,  is  seen  wnth 
its  underlying  coal  near  the  head  of  Little  Alill  creek,  as  well 
as  on  Big  Alill  creek,  one  mile  above  Ilookstowni. 

The  Alahoning  Sandstone  is  quite  massive  over  a large  part 
■of  the  township,  and  is  seen  in  the  river  hills  forming  vertical 
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cliffs  near  Georgetown,  from  wliicli  many  Luge  blocks,  usually 
conglomerate.  Lave  rolled  clown  toward  the  river.  Along  Big- 
Mill  creek  it  occurs  as  massive  walls  on  eacli  side  of  the  stream 
almost  to  the  steam  mill  above  Ilookstown,  where  it  is  in  the 
bed  of  the  creek.  On  Little  Mill  creek  it  shows  the  same  char- 
acteristics, and  disappears  under  that  stream  at  two  miles  and 
a half  from  the  Ohio.  In  the  north-eastern  portion  of  the 
township  it  is  often  shaly,  and  sometimes  only  thirty  feet 
thick. 

The  Upper  Freeport  Coal  is  of  no  little  economical  import- 
ance in  this  township,  as  it  is  never  less  than  three  feet  six 
inches,  and  commonly  four  feet  thick.  Ordinarily  it  is  an  ex- 
cellent fuel,  and  seldom  contains  enough  sulphur  to  unfft  it  for 
use  in  smithing.  On  Xegro  run,  at  two  miles  above  Shipping- 
port,  Mr.  AVilsou’s  bank  shows  the  following  structure : 


Coal 3'  4 " 

Clay 3"  to  4 ' 

Coal 8" 


This  is  typical  of  the  bed  as  it  occurs  in  Greene  township. 
The  clay  parting  is  termed  by  the  miners  the  “ hearing-in” 
place,  as  they  mine  the  coal  by  first  digging  out  the  clay,  and 
then  knocking  down  the  upper  bench,  after  which  the  bottom 
is  taken  up.  The  bottom  is  rather  softer  than  the  top,  and  is 
thought  to  be  somewhat  purer.  This  bed  is  extensively  mined 
heloAv  Ilookstown  by  Messrs.  Swearingen,  Todd  and  others.  In 
the  vicinity  of  Shippingport  it  is  mined  to  a considerable  ex- 
tent by  Mr.  Cristler,  and  above  that  village,  on  Xegro  run,  the 
works  of  Messrs.  Swaney,  AVilson,  Thorn  and  others  supply  a 
large  territory  with  fuel.  It  is  worked  in  the  river  hills  above 
Georgetown  by  Air.  I’oe  and  Air.  Peters,  and  on  Little  Alill 
run  by  Air.  Calhoun. 

The  Freeport  Sandstone,  Xo.  38,  is  very  massive,  and  is 
found  in  solid  walls  on  almost  every  stream. 

The  coal,  Xo.  40,  though  little  more  than  two  feet  thick,  is 
so  pure  that  it  is  mined  along  the  river  and  Little  Alill  creek 
to  supply  the  local  demand.  Air.  Diehl’s  bank,  below  George- 
town, shows  it  in  two  benches  tAvo  feet  and  three  inches,  sep- 
arated by  a Amrj*  thin  cla}^  parting.  The  upper  bench  is  some- 
what slaty  near  the  out-crop,  but  at  some  distance  under  the 
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hill,  it  is  solid  and  comes  out  in  handsome  blocks.  This  coal 
is  bright,  oily  and  so  free  from  sulphnr  that  the  blacksmiths 
prefer  it  to  the  best  quality  of  Pittsburg  Coed.  The  bench  below 
the  parting  is  usually  sulphurous  and  slaty.  On  Little  Mill 
creek  this  bed  is  worked  by  Mr.  Johnson  and  Mr.  Bryan.  At 
the  latter  opening  the  following  section  Avas  obtained : 


1.  Shale 10'  0" 

2.  Coal 2'  5" 

3.  Fire-clay 5'  O'' 

4.  Shale 12'  0" 

6.  Kittanning  Coal  bed 3'  O'' 

6.  Fire-clay 7'  0" 


The  Kittanning  Coal  was  once  worked  here  to  supply  fuel  tO’ 
the  engines  while  the  oil-borings  were  in  progress.  It  is  very 
impure,  and  contains  so  much  pyritous  slate  that  it  is  com- 
monly known  as  the  “sulphur  vein.”  Both  of  the  clays  seem 
to  be  quite  good,  though  no  use  has  been  made  of  them  here. 

The  upper  coal  of  this  section — Ho.  40,  of  general  section — • 
is  worked  also  on  Big  Mill  creek  by  Mr.  Smith,  who  has  it  only 
twenty  inches  thick.  On  the  same  creek,  near  the  old  saw- 
mill, the  Kittanning  Avas  once  opened,  but  owing  to  its  impur- 
ity, Avas  not  much  used. 

At  one  mile  aboAm  Oeoro-etOAvn  the  river  hills  catch  the  Cri- 

O 

noidal  Limestone  near  their  summits.  In  descending  from 
the  top  to  the  river,  the  following  section  Avas  obtained,  which,, 
though  imperfect,  is  of  Amlue  as  shoAving  the  intervals  between 
important  strata ; 


1.  Uoncealecl  to  top  of  hill  . , 

2.  Crinoidal  Limestone. 

3.  Concealed 

4.  Cannel  Coal 

5.  Concealed., 

6.  Um'ier  Freeport  Coal  bed 

7.  Concealed 

8.  Coal 

9.  Concealed 

10.  Kittanning  Coal  bed 

11.  Concealed  to  river 


20' 

5' 

100 

0' 

200' 

4' 

180' 

OI 

20 

o 

75' 


The  Crinoidal  Limestone  is  literally  croAvded  with  fossil  re- 
mains. The  cannel.  Ho.  4,  is  a purely  local  deposit,  and  was 
seen  at  no  other  locality  in  southern  Beaver.  The  upper  half 
is  an  impure  cannel,  while  the  loAver  half  approaches  more 
nearly  to  semi-cannel.  It  AAms  opened  here  on  the  land  of  Mr. 
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Peters,  and  before  the  discovery  of  petroleum,  oil  was  manu- 
factured from  it.  It  is  said  to  burn  well  in  the  grate,  but  to 
leave  abundance  of  asb. 

Some  oil  has  been  procured  in  this  township,  but  this  mat- 
ter has  been  referred  to  in  another  connection.  Several  of  the 
borings  were  begun  in  the  bed  of  Big  INIill  creek,  and  passed 
through  fifty  feet  of  gravel  deposits  before  reaching  rock. 
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PART  lY. 


CHAPTER  XIV. 

Tables  Showing  Depths  of  Coal  at  Various  Localities  in 
Greene  and  Washington  Counties. 

Introduction. 

In  the  following  tallies  the  determinations  are  for  the  Pitts- 
burg and  Wayncshurg  only,  as  the  other  beds  of  the  upper  groups 
are  so  variable  that,  for  the  most  part,  they  are  of  no  value. 

The  intervals  between  the  more  important  strata  show  a con- 
stant diminution  northward,  but  the  exact  ratio  could  not  be 
determined,  owing  to  the  great  distance  between  points  where 
direct  measurements  of  the  lower  rocks  could  be  obtained.  In 
Greene  county,  no  direct  measurement  between  the  Waynesburg 
and  Pittsburg  can  be  made,  except  in  the  extreme  south-eastern 
portion  of  the  county,  so  that  the  interval  must  be  calculated 
for  the  rest.  In  fully  two-thirds  of  the  county  the  interval  be- 
tween the  Wayncshurg  and  ^YcLs]lington  Coeds  is,  for  the  most 
part,  below  the  surface.  A similar  difficulty  exists  through- 
out southern  ^Washington  county. 

The  general  fact  that  the  intervals  diminish  northward  hav- 
ing been  ascertained,  I thought  it  best  to  calculate  a special  sec- 
tion for  each  township,  beginning  at  the  south,  and  using  as  the 
liasis  for  determining  the  variation  the  last  long  section  ob- 
tained on  that  side.  In  all  probability,  therefore,  the  calcula- 
tions Avill  be  found  nearly  exact  along  the  southern  border  of  a 
township,  but  becoming  too  large  as  the  northern  line  is  ap- 
proached. 

In  some  places  a local  difficulty  occurs  which  causes  great  per- 
plexity. Thus,  the  interval  between  any  two  strata  may  be  ab- 
ruptly and  greatly  diminished,  as  that  between  Limestones  VI 
and  X,  on  tlie  ridge  between  Grays’  and  Brown’s  forks  of  Ten- 
Mile,  in  Greene  county,  or  that  between  Limestone  VI  and  the 
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Washington  Coal^  as  in  eastern  Riclihill  townsliin,  of  the  same 
county.  In  snch  localities  an  accurate  determination  is  ut- 
terly impossible,  and  I liaAm  given  two  calculations.  The 
truth  lies  somewhere  between  them. 

A more  serious  difficulty  than  either  of  those  mentioned 
exists  in  the  fact  that  a very  considerable  portion  of  the  dis- 
trict is  deepl}''  covered  with  debris,  which  sometimes  forms  an 
nnhrokeii  sheet  for  several  miles.  Ujider  such  circumstances 
the  only  dependence  is  the  barometer,  hut  this  instrument  is  so 
delicate  that  even  slight  changes  in  atmospheric  conditions  are 
sufficient  to  render  the  results  valueless,  if  any  considerable 
interval  of  time  elapses  between  the  observations. 

It  is  believed,  however,  that  the  calciAlations  are  as  nearly 
correct  as  it  is  possible  to  make  them  without  the  aid  of  lines, 
carefully  leveled  with  instruments,  and  that  the  eiTor  Avill  in 
no  case  be  found  considerable. 

The  points  given  in  the  folloAving  tables  are  cross-roads  or 
forks  in  the  roads.  To  mark  a locality,  the  name  of  the  person 
living  near  by  is  used.  In  the  A\^ashington  county  lists,  the 
names  are  taken  from  the  map  published  by  Pomeroy  and 
Treat  in  1861,  and  for  Greene  county,  Mr.  M’Conneirs  excellent 
map  was  used.  In  the  lists  certain  localities  are  marked  with 
an  asterisk.  These  are  given  on  the  maps  accompan^dng  this 
report. 

1.  East  Bethlehem  Toavhship,  in  Washington  County. 

In  this  tOAvnship,  the  interval  between  the  ^Vaynesharg  and 
Pittsburg  Goals  is  regarded  as  varying  little  from  three  hundred 
and  sixty  feet.  To  ascertain  the  probable  depth  of  the  Pitts- 
burg^ add  that  number  to  tlie  depth  given  for  the  Wagnesburg. 


1.  National  road — 

*Beallsville 75  AV. 

.1.  Hough 05  AV. 

J.  Y'oung 45  AA^. 

A.  Horton 325  P. 

■^Centre  ville 300  P. 

M.  E.  Church .325  P. 

^Corner  of  Pike  Hun  Township 380  P. 

Toll-house 290  P. 

2.  Road  leading  South  from  Beallsville — 

First  cross-road 300  P. 

*AIrs.  Regester 100  P. 

Second  P’ork  south 250  P. 


852  E. 


KEPORT  OF  PROGRESS,  STEVENSON,  1875. 


Cross-roads  north  from  G.  Crumrine 55  W. 

Cross-roads  at  mill  south-west  from  Mrs.  Reges- 

ter 200  P. 

S.  Road  leading  south-east  from  Pike  near  Centre- 
ville— 

Fork  near  Linton  estate 400  P. 

Westland  Ph'iend’s  Church 400  P. 

J.  & C.  Cope 375  P. 

J.  llormell 260  P. 

4.  Between  roads  1 and  3— 

Near  Wesleyan  Church 150  P. 

Near  J.  Plamilton 100  P. 

Near  J.  Watkins 40  P. 

5.  Between  roads  2 and  3— 

North  from  N.  Baker 200  P. 

G.  Hill 160  P. 

W.  Sargent 60  W. 

A.  Beauly 80  P. 


2.  West  Bethlehem  Tomxsiiip,  Washington  County.. 
Here,  as  in  East  Bethleliem,  the  only  coals  worthy  of  note 
in  this  connection  are  the  JPiitsburg  and  Wayneshurg.  'No  di- 
rect ineasnrement  can  he  had  to  determine  the  interval  between 


these  beds,  for  the  former  is  not  exposed  in  the  township.  As 
this  interval  seems  to  diminish  westward,  it  is  probably  not 
more  than  three  hundred  and  forty  feet  in  this  township.  By 
adding  that  number  to  the  depths  given  for  the  Wayneshurg ^ 
the  place  of  the  Pittsburg  ivill  be  ascertained. 


1.  Along  Daniel’s  run  — 

*Mouih  of  Little  Daniel  s run 340  P. 

S.  Hedge 80  W. 

*Taylor  estate 85  W. 

Above  D.  Ulery 90  W. 

West  from  D.  Hildebrand 100  W. 

S.  Ross 200  W. 

IMrs.  Densor 90  W. 

2.  East  from  Daniel’s  run— 

Free  Church 250  W. 

South  from  R.  Hill 50  W. 

3.  West  from  Little  Daniel’s  run — 

Walton’s  store 450  W. 

-T.  M’Farland’s  store 190  W. 

*North  from  F.  Rosel 40  W. 

4.  Little  Daniel’s  run — 

-D.  Eller 95  W. 

G.  Egy 145  W. 

*D.  Grable HOW. 

5.  National  Road — 

S.  Ross 200  W. 


11. 

rs 

I 
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*S.  Y'arley 275  W. 

J.  Ames 300  W. 

6.  Korth  from  National  road— 

A.  Spoon W. 

School-house  No.  13 “W. 

Cross-roads  near  S.  F.  Nichoi W. 

Fork  north-west  from  T.  Gan’s 220  W. 

7.  South  from  Ten-Mile  creek — 

*J.  Tnglis,  on  county  line 530  W. 

D.  Bennington,  on  county  line 420  W. 

W.  Arnold 230  W. 


3.  Amwell  Township,  Washington  County. 

In  this  township  no  direct  measurement  can  he  obtained  be- 
tween the  Waynesburg  and  Pittsburg,  as  the  latter  is  not  reached. 
The  interval  is  not  more  than  three  hundred  and  ten  feet  at 
the  north,  and  is  probably  three  hundred  and  thirty  or  three 
hundred  and  forty  at  the  south.  In  the  north-western  portion 
of  the  township  the  Wayne^iburg  is  likely  to  prove  thin,  and 
shafting  for  it  would  be  injudicious.  As,  however,  that 
bed  is  quite  thick  in  the  southern  portion  of  the  township,  the 
depths  are  calculated  for  it.  The  Pittsburg  is  probably  no- 
where more  than  three  hundred  and  forty  feet  below  it. 


1.  On  Ten-Mile  creek — 

*Ten-Mile  village HOW. 

*Cross-road  from  Amity • 140  W. 

Township  line 140  W. 

2.  Between  Ten-Mile  and  Pleasant  Valley— 

*E.  Baker 250  W. 

3.  Betw'een  Ten-Mile  and  the  National  road — 

Amity 330  W. 

Pleasant  Valley W. 

*Hughes’  mill 320  W. 

Baptist  church 175  M'. 

West  from  T.  Tucker 340  W. 

North-west  from  J.  Pratt 300  W. 

.1.  Reed’s  mill 150  W. 

*J.  Doak,  on  National  road 390  W. 

J.  Weyandt 280  W. 


4.  Morf.is  Township,  Washington  County. 

In  this  township  there  are  no  strata  exposed  lower  than  the 
Washington  Coal.  The  great  Upper  Washington  Limestone  is 
exposed  over  a large  part  of  the  township  and  ma}"  be  used  as 
a horizon.  From  this  rock  to  the  Washington  Coal  is  one  hun- 
23— X. 
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clrecl  and  forty -five  to  one  hundred  and  sixty  feet  here.  From 
the  Washington  to  the  Waijnesburg  the  assumed  interval  is  one 
hundred  and  forty  feet,  according  to  the  nearest  direct  meas- 
urement, and  from  the  Wayneshurg  to  the  Pittsburg  is  not  far 
from  three  hundred  feet.  The  references  are  made  out  for  the 
Waynesburg  Coal,  as  it  is  evidently  persistent  all  along  the 
southern  border  of  the  county.  At  the  same  time  its  quality 
is  so  poor  that  I am  not  justified  in  advising  any  one  to  shaft 
for  it  to  a distance  of  more  than  a very  few  feet. 


1.  Along  Ten-Mile  creek — 

School-house  No.  6 185  W. 

*Lindley’s  Mill 185  W. 

IMouth  of  Short  creek 310  W. 

■^Prosperity 335  W. 

2.  Short  creek — 

■^Days’  saw  mill 325  W. 

Rindley’s  P.  0 315  W. 

Parcel’s  store 420  W. 

*S.  Day 600  W. 

J.  Cooper 240  W. 

J.  Day 210  W. 

3.  Craft’s  run. 

W.  E.  Craft 180  W. 

Near  A.  Elliot 250  W. 

*J.  Simpson 230  W. 

T.  M’Carroll 520  W. 

School-house  No.  9 300  W. 

4.  Road  from  Van  Buren  south-east — 

A.  Wier 380  W. 

J.  Sanders 330  W. 

T.  Sanders 260  W. 


5.  East  Finley  Township,  Washington  County. 

Except  in  the  southern  portion  of  this  township,  the  Waynes- 
burg Coal  is  likely  to  he  worthless.  The  nearest  approach  to  it 
is  at  the  township  line,  on  Hunter’s  fork,  where  the  bed  is  one 
hundred  and  ninety  feet  below  the  surface.  Judging  fronl  ex- 
posures of  the  lower  rocks  at  the  west,  the  Pittsburg  is  likely  to 
he  the  only  workable  bed  of  our  series  underlying  the  town- 
ship. The  interval  between  it  and  the  Wayneshurg  is  about 


three  hundred  feet. 

1.  Gordy’s  Fork — 

■^■Mrs.  M’Donald 305  W. 

J.  Montgomery 2(0  W. 

J.  S.  Knox 295  W. 

Rockefeller 290  W. 
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2.  Templeton’s  fork — 

E.  Alexander 2!10  V. 

H.  Alexander 2!>0  W. 

Schoolhonse  No.  5 300  W. 

A.  Towne 200  W. 

J.  Scott 310  W. 

W.  Montgomery 530  W. 

3.  Robinson’s  fork  and  State  road. 

*J.  Patterson 320  W. 

Head  of  run  on  State  road 570  AY. 

*Cross  roads  west  from  W.  Warrell 320  W. 

Blacksmitli  shop 520  AY. 

^Pleasant  Grove 400  A\". 

First  fork  east  from  last 470  AN''. 

4.  Hunter’s  fork — 

T.  Carroll 400  AN'. 

AA'est  from  AY.  Curnpson 310  AN’. 

*Second  fork  below  last 250  AA'. 

■^Township  line 190  AA". 

5.  NYest  fork  of  Buffalo  creek — 

*J.  Oliver  200  AN". 

J.  AN"oodburn 200  AN". 


6.  West  Finley  Tonynship,  AYashington  County. 

In  the  southern  portion  of  this  tOY"n3hip  the  Wayneshurg  is 
of  workable  thickness,  hut  nortliAYard  becomes  A"erj  thin  and 
of  no  value,  as  shown  by  the  exposures  in  AVest  A'irginia. 
The  numbers  are  made  out  for  the  ^Yayneshurg^  as  that  bed  is 
available  at  the  south,  but  for  the  greater  portion  of  the  town- 
ship the  Pittsburg  should  be  regarded  as  the  only  Avorkable  coa. 
the  Washington  and  Wayneshurg  being  alike  Avorthless.  The 
interval  between  t\\eV/aynesburg  and  Pittsburg  is  assumed  to  he 


three  hundred  feet. 

1.  Hunter’s  Fork — 

*Mouth  of  Owens’  run 170  W. 

Mouth  of  Mill  run 125  W. 

*AIouth  of  Robinson’s  fork 275  P. 

2.  Templeton’s  Fork — 

R.  & C.  Wallace 255  W. 

W.  M’Nae 240  AN". 

3.  Robinson’s  Fork — 

J.  Whitman 80  W. 

*Forks  of  stream 2.0  AY. 

Road  leading  to  West  Finley 260  AN". 

M.  Gunn 260  AN". 

Saw-mill 270  W. 

J.  Chase 265  NA". 

H.  Jordan 290  AY. 

*Good-Intent 290  AY. 
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R.  Frazier 340  W. 

Township  line 320  W 

4.  Western  portion  of  Township — 

Mouth  of  Croup’s  run 200  P. 

S.  Beymers 550  W. 

W.  M’Whorter 530  W. 

*Fork  at  West  Virginia  line 560  W. 

S.  Powers 550  W. 

North  from  School-house,  No.  2 540  W. 

*D.  Hominger 520  W. 

Mrs.  Frazier 550  W. 

R.  Burns 570  W. 

5.  Middle  Wheeling  Creek — 

*A.  M’Cleary 170  W. 

S.  ICimmins 205  W. 

Above  R.  Stewart 245  W. 

7.  East  Pike  Run  Township,  in  Washington  County. 

The  Pittsburg  is  the  only  available  coal  here,  the  'Waynesburg 

being  worthless. 

*Cross-roads  near  J.  Jackman 240  P. 

Union  school-house 390  P. 

*J.  Richards. 270  P. 

II.  Robinson 220  P. 

Near  Jeff.  Duval 200  P. 

8.  West  Pike  Run  Township,  in  Washington  County. 

The  Waynesburg  and  Pittsburg  are  both  available  here.  The 

interval  is  about  three  hundred  and  fifteen  feet. 

1.  Pike  run — 

A.  Jeffries 25  P. 

G.  Deems 100  P. 

Distiller j- 165  P. 

*R.  Arnold 200  P. 

James  Plill 265  P. 

S.  Borom 350  P. 

2.  Little  Pike  run — 

^South-east  from  J.  Nioliokon 170  P. 

North-west  from  B.  Cleaver 140  P. 

3.  West  from  Little  Pike  run — 

J.  John MOW. 

Baptist  church 85  W. 

J.  Baker 280  P. 

4.  South  from  Pike  rim — 

Near  I.  Grimes’ 150  P. 

0.  Allen  Township. 

Only  the  Pittsburg  is  available  here. 

Speer’s  mill P. 

*School-house  No.  7 250  P. 
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S.  Jackman 300  P. 

Next  south-west  from  last 310  P. 


10.  Fallowfibld  Township,  Washington  County. 

In  the  western  portion  of  this  township  the  Waynesburg  is 
thick  and  workable,  but  in  the  eastern  portion  it  becomes  very 
thin  and  is  worthless.  The  interval  between  it  and  the  Pitts- 
burg below  is  taken  as  three  hundred  and  ten  feet,  this  being 
the  maximum  measurement  obtained  in  the  township. 


1.  Pigeon  creek — 

*Mouth  of  Saw-Mill  run 70  P. 

T.  Richardson 75  P. 

J.Redd loop. 

Above  H.  Newkirk 135  P. 

T.  Johnson 125  P. 

2.  Saw-Mill  run — 

B.  Dickey 230  P. 

Near  Mrs.  Williams 175  P. 

M.  E.  church  on  West  fork 260  P. 

3.  South  from  Pigeon  creek — 

R.  Richardson 145  P. 

*J.  Jones’ store 220  P. 

W.  Beasel 200  P. 

*S.  Withrow 215  P. 

4.  Eastern  part  of  township — 

School-house  No.  5 400  P. 

P.  Snider 180  P. 

J.  Conrad 20  P. 

^Cooper’s  grist-mill 70-P. 

»M.  E.  Church 70  P. 


11.  Carroll  Township,  Washington  County. 

Here  the  Redstone  Coal  seems  to  be  persistent  at  fifty  to  fifty- 
five  feet  above  the  Pittsburg.  The  Waynesburg  is  worthlsss. 


Eastern  part — 

*J.  G.  Maple 340  P. 

*Heirs  of  R.  Grant 150  P. 

Western  part — 

^Brownsville  road  and  Monongahela  pike 200  P. 

^Brownsville  road  and  Pigeon  creek 50  P. 


12.  Somerset  Township,  Washington  County. 

The  Waynesburg  is  the  important  coal  in  this  township. 
The  interval  between  it  and  the  Pittsburg  is  about  tliree  hun- 
dred and  ten  feet. 

1.  South  fork  of  Pigeon  creek — 


* Junction  of  forks 180  P. 

Bentleysville 160  P. 
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First  fork  above  Bentleysvile 170  P. 

*S.  Imes 230  P. 

School-house  No.  3 310  P. 

*W.  M.  M'llwaiii 290  P. 

Vanceville 10  W. 

*Above  J.  M’Murry 100  W. 

2.  South  from  this  fork — 

H.  Richardson 120  W. 

Scliool-house  No.  2 295  P. 

*J.  Hawkins 50  W. 

M.  Mankey 290  W. 

*M.  Tombrough 300  P. 

3.  North  fork  of  Pigeon  creek — 

A.  Hetherington 190  P. 

. 1).  Kerr 205  P. 

*U.  Wright 210  P. 

School-house  No.  7 200  P. 

*T.  M’Corkle 290  P. 

J.  Barr 150  W. 

4.  Western  part  of  township — 

A.  W.  Smith 130  W. 

Seceder  church 160  W. 

*South  from  Seceder  church 165  W. 

Mrs.  W^'ier 175  W. 

5.  North-east  part — 

Near  H.  Leyda 120  W. 

13.  South  Strabane  Township,  ’Washington  County. 

In  this  township  the  Washington  and  Wayneshurg  are  worth- 
less, and  the  Pittsburg  is  the  only  coal  which  can  he  regarded 
as  workable  ; hut,  as  will  be  seen  by  reference  to  the  list  below, 
it  is  for  the  most  part  at  a very  great  depth.  The  average  in- 
tervals in  this  township  are  as  follows:  Upper  Washington 
Limestone  ; interval,  160  feet ; Washington  Coal ; interval,  125 
feet ; Wayneshurg  Coal ; interval,  300  feet ; Pittsburg  Coal. 

1.  North  fork  of  Chartiers  creek— 

R.  O.  Henry 665  P. 

Ikoss  roads  near  J.  Zedeker 500  P. 

U.  B.  Church 665  P. 

*Martinsburg 625  P. 

*a.  Black 585  P. 

2.  Old  Pittsburg  road— 

First  fork  from  Washington 350  P. 

J.  Mu  nee 350  P. 

J.  M’Nary 270  P. 

3.  East  from  the  last  road — 

Cross  road  near  W.  J.  Munce 535  P. 

Fork  north-east  from  last 585  P. 

4.  Pittsburg  road — 

Toll  house 290  P. 
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5.  In  Washington — 

Old  Pittsburg  road 415  P. 

National  road  at  east  end  of  borough 485  P. 


14.  Franklin  Township,  Washington  County. 

The  conditions  here  are  approximately  the  same  as  in  South 


Strahane. 

1.  Cliartiers  creek — 

*Near  Wilson  and  Shields’ * 425  P. 

J.  V.  Wilson 410  P. 

■•‘J.  Brownlee 445  P. 

^Vanburen 605  P. 

2.  Along  road  through  Point  Lookout — 

*Point  Lookout 730  P. 

Above  W.  D.  Andrew 615  P. 

*A.  Horn 615  P. 

School-house  at  township  line 615  P. 

Cooper’s  taiward 610  P. 

3.  South-west  part  of  the  township — 

S.  Walters 470  P. 

*Near  J.  Cooper 465  P. 

South-west  from  J.  Patterson 425  P. 

Near  school-house  No.  6 415  P. 


15.  Buffalo  Township,  Washington  County. 

In  this  township  the  Waynesburg  is  so  thin  that  wdth  only 
one  exception  it  is  everywhere  utterly  worthless.  The  only 
coal  exposed  -which  attains  workable  thickness  is  the  Washing- 
ton, which,  however,  is  of  very  poor  quality. 


1.  Buffalo  creek,  East  fork — 

*Mrs.  Gantz 465  P. 

J.  M.  Carter 625  P. 

National  road 425  P. 

Railroad 410  P. 

J.  W.  M’Kee 400  P. 

Near  school-house  No.  2 450  P. 

*National  road  at  township  line 675  P. 

2.  Buffalo  creek,  West  fork — 

•*U.  P.  Church 450  P. 

National  road 450  P. 

E.  Wright 390  P. 

3.  Buffalo  creek — 

*J unction  of  forks 375  P. 

Taylorstown 335  P. 

*Cross-roads,  near  A.  Henderson 390  P. 

First  fork  below  Taylorstown 270  P. 

Fork  on  last  road,  near  T.  Knox 390  P. 

Second  fork  below  Taylorstown 270  P. 

Near  W.  Grimes 330  P. 
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■-'Noble’s  mill 280  P. 

Atchison 260  P. 


16.  Donegal  Township,  Washington  County. 

Here  the  Waynesbiirg  is  utterly  worthless.  The  Washington 
is  exposed  at  many  localities,  with  thickness  of  several  feet, 
hut  it  is  so  variable  as  to  he  of  little  economical  importance. 
From  this  coal  to  the  Pittsburg  is  not  far  from  three  hundred 


and  ninety  feet. 

1.  Ilempfleld  railroad — 

•-National  road  east  from  Claysville 470  P. 

Same  road  west  from  Claysville 420  P. 

•^Coon  Island  station 400  P. 

•^Tunnel  at  West  Alexandria 520  P. 

2.  Dutch  fork  of  Buffalo  creek — 

West  from  H.  W.  Rysor 355  P. 

•^Baptist  church 250  P. 

Ritchie  heirs 270  P. 

Cross-roads  east  from  J.  Stoolfire 390  P. 

Near  J.  Miller 500  P. 

3.  East  from  Dutch  Fork — 

J.  Mehaffy 550  P. 

*G.  Moore 450  P. 

Cross-roads  at  A.  Chapman 315  P. 

4.  West  from  Dutch  Fork — 

■*^Cross-road  at  B.  Dickey 700  P. 

•^^School-house,  No.  5 615  P. 

5.  South  from  railroad — 

West  from  J.  B.  Moss 460  P. 

South-east  from  S.  A.  Craig 740  P. 

South-west  from  J.  Ryan 565  P. 

Toll-house  on  National  road 690  P. 

J.  Harrison 710  P. 

E.  L.  Post 510  P. 


17.  Union  Township,  in  Washington  County. 
The  only  coal  of  any  value  here  is  the  Pittsburg. 

1.  Peter’s  Creek— 

Below  Pittsburg  Coal  quite  to  township  line.. 


2.  North  from  the  creek— 

*J.  Salisbury 235  P. 

3.  South  from  the  creek. 

J.  Huston,  Jr 200  P. 

•**-W.  Kennedy 150  P. 

Presbyterian  Church 150  P. 

West  from  T.  Flannigan 340  P. 

W.  Crites 220  P. 

M.  P.  Patton 200  P. 

J.  Nicholson,  on  Mingo  creek 25  P. 
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18.  XOTTINGHAM  ToWNSHIP,  IN  'WASHINGTON  CoUNTY. 

In  this  toAvnship,  both  the  Pittsbu?^  and  Waynesbio'g  are 
aA’ailahle,  and  the  interval  between  them  is  about  three  hun- 
dred feet.  The  interval  between  the  'Washington  and  Waynes- 
burg  varies  not  much  from  one  hundred  and  forty  feet. 


1.  Mingo  creek — 

*D,  Longwell. 45  P. 

J.  Rankin 250  P. 

South  from  H.  Devore 300  P. 

*B.  J.  Mosier,  at  Township  line 600  P. 

2.  Fork  of  Mingo  creek — 

M’Millans  tannery COP. 

*School-house,  No.  3 460  P. 

3.  Peter’s  creek — 

Below  Pittsburg  to  Thomas’  mill 

*Rainey’s  mill 360  P. 

Munntown 500  P. 

4.  Other  localities — 

North  from  A.  Darrow 175  P. 

Mrs.  M’Donnald 335  P. 

W.  Miller 470  P. 

South  from  A.  B.  Scott 360  P. 


19.  Peters  Township,  in  Washington  County. 

Here,  both  the  Washington  and  Waynesburg  are  so  thin  as 
to  be  of  little  value.  From  the  Washington  to  the  Pittsburg  is 
four  hundred  and  twenty  feet,  and  from  the  Waynesburg  to  the 
same  coal  is  two  hundred  and  ninety  feet. 


1.  Brush  run — 

Bower  hill 400  P. 

*M.  Ross 275  P. 

M’Doney  heirs 210  P. 

School-house,  No.  2 250  P. 

* Presbyterian  Church 410  P. 

H.  Rethrow 350  P. 

M’Claim’s  saw-mill 170  P. 

First  fork  above  Thompson ville 165  P. 

*F’irst  fork  below  Thompsonville 170  P. 

2.  Eastern  part  of  towmship — 

J.  Boyce 390  P. 

W.  Allison 190  P. 

3.  South-west  part 

S.  Bell 455  P. 

*J.  S.  Kerr 310  P. 

J.  P.  Skiles 270  P. 

J.  Wilson,  Sr 280  P. 


20.  FTorth  Steabane  Toavnship,  Washington  County. 
The  only  coal  here  is  the  Pittsburg,  which  is  reached  along 
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Chartiers  creek  The  other  beds  are  too  thin  to  be  of  any 
value.  The  interval#do  not  differ  very  materially  from  those 
given  for  the  last  township. 

1.  North  fork  of  Chartiers  creek— 


J.  G.  Wilson,  Jr 200  P. 

J.  M’Millan 170  P. 

^Linden 180  P. 

R.  M’Clelland 270  P. 

*Pees’  mill 280  P. 

School-house  No.  2 340  P. 

S.  Thomas 250  P. 

*J.  Scott 230  P. 

2.  West  from  the  creek. 

Near  J.  Christy 540  P. 

Pollock’s  saw  mill 310  P. 

D.  Quail 330  P. 

J.  P.  Norris 500  P. 

M.  Linn 430  P. 

North  from  W.  Quail 345  P. 

■^‘■Presbyterian  church 450  P. 

R.  C.  Neal 345  P. 

E.  M’Clelland 220  P. 


21.  Chartiers  Township,  Washington  County. 

The  Wayneshurg  is  not  exposed  in  this  township,  and  its 
horizon  is  reached  at  but  few  localities.  The  Pittsburg  Coal  is 
exposed  at  many  places.  The  following  list  is  chiefly  of  lo- 


calities on  the  ridges : 

1.  Pittsburg  Pike — 

Mrs.  Alison P. 

*Houstonville 60-P. 

2.  West  fork  Chartiers— 

■*M’Connellsville P. 

Hickory  road  crossings 20  P. 

3.  Hickory  road — 

U.  P.  Church 250  P. 

■‘‘H.  Fergus 230  P. 

4.  Plum  run — 

■‘‘School-house  No.  7 40  P. 

5.  Ridge  road  at  north. 

J.  Bryce 240  P. 

Mrs.  J.  Watson 160  P. 


22.  Canton  Township,  Washington  County. 

The  Wayneshurg  and  Washington  are  very  poor  and  thin  in 
this  township.  The  calculations  have  been  made  for  Wq  Pitts- 
burg alone,  as  it  ivould  be  be  unprofitable  to  shaft  for  either  of 
the  others. 


INDEPENDENCE  TWP.,  WASHINGTON  COUNTY. 


K.  3G3 


1.  Norchern  part. 

Heirs  of  E.  White 300  P. 

Hear  Mrs.  Slemon ' 550  P. 

South-east  from  Mrs.  M’Kee 450  P. 

J.  Kelly 405  P. 

2.  Southern  part. 

Above  J.  Boon 330  P. 

•^J.  Anderson 300  P. 

W.  H.  Cook 290  P. 

E.  Wolfe 250  P. 

S.  K.  Weiriek 415  P. 

♦Railroad  and  National  road 400  P. 


23.  Hopewell  Township,  Washington  County. 

In  this  township  the  ^Yayneshurg  Coal  is  occasionally  work- 
able, and  a number  of  openings  are  noted  in  the  chapter  on 
Washington  county.  The  Washington  Coal  also  has  been 
opened,  but  both  of  these  are  variable  in  thickness  and  of  very 
poor  quality,  so  that  shafting  for  them  w'ould  be  merely  waste 
of  money.  The  calculations,  therefore,  are  all  made  for  the 
Pittsburg  Coal.  For  the  Washington  subtract  four  hundred 
feet  and  for  the  Waynesburg  subtract  twm  hundred  and  ninety. 
The  calculated  distance  is  no  doubt  too  large  in  every  instance, 
but  is  made  up  in  accordance  with  the  nearest  direct  measure- 
ment at  the  south.  The  basis  for  the  Pittsburg  is  the  shaft  at 


Washington. 

1.  Brush  run — 

♦J.  M’Clay 315  P. 

J.  C.  Clark 280  P. 

♦Work  and  Denny 260  P. 

East  from  J.  Brownlee 240  P. 

♦Township  line 260  P. 

2.  Buffalo  village  to  West  Middletown — 

♦Buffalo  village 520  P. 

W.  W.  Densrnore 490  P. 

*D.  Brown 550  P. 

West  Middletown 650  P. 

3.  North  from  this  road— 

School-house  No.  4 510  P. 

A.  Wotring 530  P. 

4.  South  from  the  road — 

J.  M.  Rush 370  P. 

West  from  M.  Templeton 340  P. 

J.  Dunkie 260  P. 


24.  Independence  Township,  Washington  County. 

In  the  southern  part  of  this  township  the  Washington  be- 
comes of  workable  thickness  and  of  some  economical  import- 
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ance.  It  diminishes  in  importance  northward  and  cannot  he 
depended  on  in  any  portion.  The  'SVayneshurg  is  so  thin  as  to 
he  utterly  worthless.  The  calculations  are  for  the  Pittsburg 
only.  The  intervals  are  regarded  as  the  same  as  in  Hopewell. 


1.  Sugar  run — • < 

S.  Williamson 270  P. 

*Near  J.  Murphy  300  P. 

South  from  M.  E.  Church 260  P. 

Next  south  from  last 265  P. 

D.  Houston 300  P. 

2.  Northern  part — 

A.  Manchester 470  P. 

Near  J.  Vance 460  P. 

*R.  Craig 570  P. 

School-house  No.  2 530  P. 

*Near  T.  M’Kimm 370  P. 

Independence 400  P. 

*Johnson’s  hotel 420  P. 

3.  South  and  east  from  Sugar  run — 

North-east  from  A.  Buchannan 650  P. 

T.  R.  Law 490  P. 

4.  Brush  run — 

A.  Ramsay 265  P. 

>^Mrs.  Grimes 260  P. 

Below  Bryson’s  store  240  P. 


25.  Cecil  Township,  Washington  County. 

The  Pittsburg  is  reached  on  Miller’s  run,  just  beyond  the  line 
of  this  township.  All  the  coals  above  it  have  become  utterly 


worthless. 

Creek  crossing  below  Venice 150  P. 

Johnson’s  hotel  and  store 420  P. 

Grier’s,  on  railroad 210  P. 

Hill’s  on  railroad 90  P. 


26.  Mount  Pleasant  Township,  in  Washington  County. 

This  township  is  Vvdthout  immediately  available  coal,  except 
on  a branch  of  the  west  fork  of  Chartiers,  along  Avhich  the 
road  to  Cannousburg  passes.  The  Waynesburg  is  very  thin  and 
poor,  and  the  ^Vas]dvgtQn,  though  quite  thick,  is  evidently 
good  for  nothing. 

1.  Raccoon  creek,  east  fork — 


*Hickory 280  P. 

*Rankin’s  grist  mill 230  P. 

^Township  line 60  P. 

W.  P.  Cherry 200  P. 
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2.  West  fork — 

First  fork  west  from  Hickory 310  P. 

♦Presbyterian  Church 350  P. 

*G.  Fulton 275  P. 

3.  Cross  creek — 

Parkinson’s  school-house 380  P. 

Tannery 180  P. 

4.  Cannonsburg  road — 

T.  Miller 30  P. 

♦A.  Wilson P. 


27.  Cross  Creek  Township,  in  Washington  County. 

Tlie  Pittsburg  is  available  in  a considerable  part  of  this 
township.  The  other  beds  are  of  very  uncertain  value.  The 
intervals  employed  are,  from  Wasldvgton  to  the  ^Vaynesburg^ 
ninty  feet ; from  the  Waynesbnrg  to  the  Pittsburg,  Uyo  hundred 
and  fifty  feet. 


1.  Southern  portion — 

♦Woodrow  P.  0 190  P. 

*J.  M’Corkle 185  P. 

♦J.  M’Lane 240  P. 

School-house,  No.  5 150  P. 

♦South-west  from  S.  Neil 170  P. 

T.  Criswell 40  P. 

J.  Ferguson 250  P. 

♦Near  J.  Stewart’s  heirs 190  P. 

2.  Eastern  part — 

T.  M’Corkle 190  P. 

J.  M.  K.  Reed 265  P. 

R.  Buxton 380  P. 

W.  Marquis’  heirs 390  P. 

3.  Western  part — 

♦West  end  of  Cross  Creek  village 410  P. 

Next  fork  west 180  P. 

North  from  I.  Perrine 60  P. 


28.  Jefferson  Township,  in  Washington  County. 

Here  the  Pittsburg  is  the  only  coal.  The  Vdaynesburg  and 
Washington  are  both  of  workable  thickness,  but  of  such  poor 
quality  that  no  openings  have  been  made  in  them.  The  inter- 
vals used  in  the  calculation  are,  Washington  to  Waynesburg, 
seventy  feet ; Waynesburg  to  Pittsburg,  twm  hundred  feet ; but 
these  are  much  too  large  for  the  northern  part  of  the  township, 
where  the  total  interval  from  the  Washington  to  the  Pittsburg 
13  only  two  hundred  and  fifteen  feet. 
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1.  Eldersville  and  Burgettstown  road — 

*Near  J.  T.  Marquis 200  P. 

D.  Stephenson 200  P. 

■^Eldersville 215  P. 

E'ork  west  from  Eldersville 170  P. 

2.  Eastern  part  of  towship— 

•^■Rezin  Walker 210  P. 

East  from  J.  Hohman 180  P. 

Bethel  church 150  P. 

Grist  mill  near  Presbyterian  church. 100-P. 

Heirs  of  M’Cready P. 


29.  Smith  Township,  Washington  County. 

The  Pittsburg  is  available  along  the  larger  streams  in  a con- 
siderable part  of  this  toiviiship,  while  the  higher  coals  are  of 
insignificant  thickness.  The  intervals  adopted  here  are : 
Washington  to  Wayneshurg,  eighty  feet ; Wayneshurg  to  Pitts- 


burg, two  hundred  feet. 

East  fork  of  Raccoon — 

*CherryP.  0 60  P. 

*J.  Keyes’ saw-mill P. 

Raccoon  station JP. 

2.  West  fork  of  Raccoon — 

School-house  No.  8 200  P. 

J.  Sturgeon 330  P. 

Near  W.  Stephenson 390  P. 

■•M.  Buchanan 190  P. 

■"Burgettstown P. 

3.  West  from  Burgettstown — 

West  from  School-house  No.  2 190  P. 

Summit  at  township  line 250  P. 

4.  North  from  railroad — 

Bavington 100-P. 

■"At  Vaneman’s  school-house 70  P.  . 

J.  Stewart 50  P. 

East  from  Mrs.  Gormly , . 70  P. 

5.  Noblestown  road  from  Raccoon  creek — 

J.  Keys 110  P. 

*Bulger 50  P. 

J.  IM’Burney,  Jr 120  P. 

•J^Midway 40  P. 


30.  Hanover  Township,  Washington  County. 

Here  there  are  only  some  outliers  of  the  Pittsburg  Coal,  and 
none  of  the  higher  beds  is  exposed. 


Florence 70  P. 

*School-house  No.  1 20  P. 

First  fork  east  from  Florence 70  P. 

School-house  No.  3 10  P. 


PEKRY  TOWNSHIP,  GREEXE.  COUNTY.  X.  367 

GREEXE  COUNTY. 

As  the  'SVayneshiirg  Cml  is  ahvays  of  workable  thickness 
wherever  exposed  in  this  county,  all  the  calculations  have  been 
made  for  that  bed,  in  those  portions  where  it  is  below  the  sur- 
face. At  the  same  time  I should  repeat  the  statement  previously 
made  in  the  body  of  this  report,  that  the  ^yayneshurg  is  invari- 
ably so  poor  in  quality  that  it  is  not  worth  shafting  for  to 
a depth  of  more  than  fifty  or  sixty  feet,  except  where  it  is 
otherwise  impossible  to  obtain  coal. 

31.  Dunkard  Township,  Greene  County. 

The  Pittsburg  Coal  is  available  along  Dunkard  creek  to  Tay- 
lortown,  and  above  that  to  the  township  line  the  VTayneshurg 
is  above  water  level.  The  intervals  between  the  coals  are, 
Waynesburg  to  Pittsburg^  360  feet ; Sewickley  to  Pittsburg,  110 


feet. 

1.  Dunkard  creek— 

■^Paw-Paw  church 85  P. 

Mouth  of  Meadow  run 110  P. 

2.  North  from  creek— 

Davistown 325  P. 

*Ph.  Linch 160  P. 

M’Clure’s  school-house 170  W. 

Garrison’s  scliool-house W. 

Near  J.  M.  Cumpshon 225  W. 

3.  South  from  creek — 

*J.  Door 50  P. 

D.  Lucas 90  P. 


32.  Perry  Township,  Greene  County. 

The  Waynesburg  is  above  the  surface  only  in  the  south-eastern 
portion  of  this  township.  Elsewhere  it  is  deeply  buried.  The 
interval  between  it  and  the  Pittsburg  is  not  less  than  three  hun- 


dred and  seventy  feet. 

1.  Dunkard  creek— 

*Mouth  of  Colvin’s  run 30  W. 

Creek  at  ilount  Morris 35  W. 

*Mouth  of  Shannon’s  run 105  W. 

2.  Colvin’s  run — 

M.  Long 150  W. 

3.  Shannon’s  run — 

Porks  of  stream 120  W. 

S.  and  J.  Headlee 170  W. 

Ridge  at  head  of  run 900  W.(?) 
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4.  South  fork — 

P’irst  above  mouth 170  W. 

Second  above  mouth 270  W. 

5.  Elsewhere— 

^Samuel  Headlee 350  W. 

J.  Whitlach,  on  Rodolph’s  run 290  W. 


33.  Wayne  Township,  Greene  County. 

Owing  to  the  difficulty  of  obtaining  satisfactory  exposures 
in  this  township,  and  the  consequent  inability  to  carry  the  sec- 
tion, some  of  the  figures  for  localities  in  the  interior  may  be 
found  materially  erroneous.  Those  in  the  vicinity  of  Dunkard 
creek,  however,  are  doubtless  quite  accurate.  The  interval  be- 
tween the  Washington  and  Waynesbnrg  is  tivo  hundred  feet,  and 
that  betw^een  the  Waynesbnrg  and  Pittsburg  is  not  less  than 


three  hundred  and  eighty  feet. 

1.  Dunkard  creek — 

,J.  Worley 220  W. 

*Dlacksville 200  W. 

Mouth  of  Hoover’s  run 300  W. 

*Mouth  of  Tom’s  run 340  W. 

2.  Roberts’  run — 

N.  Johnson 230  W. 

J.  Rogers 265  W. 

*L.  Owens 300  W. 

A.  Gump 320  W. 

*Spragg’s  school-house 340  W. 

J.  Strawn 400  W.  (?) 

*Nicely’s  school-house 680  W.  (?) 

3.  Hoover’s  run — 

D.  King 360  W. 

Kuhn’s  school-house 400  W. 

D.  Knight 700  W. 


34.  Gilmore  Township,  in  Greene  County. 

The  lowest  coal  exposed  here  is  the  Jolleytown.  From  that 
to  the  Washington^  is  two  hundred  and  sixty-five  feet,  and 
thence  to  the  Waynesbnrg  is  not  far  from  two  hundred  feet,  al- 
though the  measured  section  is  only  one  hundred  and  eighty 
feet.  The  boring  at  Blacksville,  and  a boring  at  Fish  creek, 
beyond  the  State  line,  both  show^  the  larger  interval  to  be  more 
nearly  correct.  The  apparent  contradiction  between  the  figures 
at  A.  Garrison’s,  in  this  township,  and  those  at  White’s  mill, 
in  Spring  Hill,  will  be  explained  in  the  report  of  next  year’s 
work.  It  has  been  thought  unnecessary  to  give  a long  list  in 
this  township,  as  the  coals  are  at  an  enormous  depth. 
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*JoilejHowu 465  W. 

*A.  Garrison 609  W. 

*P.  Shougli 1,190  W. 

34.  Springhill  Township,  in  Greene  County. 

Away  from  tlie  line  of  Fish  creek,  in  this  township,  the 
•coals  may  he  regarded  as  inaccessible,  the  Pittsburg  being 
at  some  localities  fully  eighteen  hundred  feet  below  the  surface. 
A few  points  only  are  given  along  the  creek. 

New  Freeport 720  W. 

■sWVhite’s  mill 700  W. 

E.  Ferguson 720  W. 

■^Township  line 6G0  W. 


35.  Monongahela  Township,  in  Greene  County. 

Along  the  river  line  the  Pittsburg  is  ivithin  reach  almost  to 
Gray’s  Landing.  The  Seioicklg  is  exposed  on  Whiteley  creek, 
and  the  Wayneshiirg  is  accessible  at  almost  every  locality  where 


the  others  are  below  the  surface. 

1.  Little  Whiteiey  creek— 

West  from  B.  Evans 330  W. 

.1.  Hewit 220  W. 

Near  E.  Stone 130  W. 

*J.  Hannan 65  W. 

2.  Whiteiey  creek — 

Below  Minor’s  distillery 96  P. 

*At  Minor’s  distillery 96  P. 

Hartley’s  mill 96  P. 

*Creek-crossing  at  Mapletown 100  P. 

Township  line 160  P. 

3.  South  from  creek — 

*Set-still  Church 240  P. 


36.  Greene  Township,  in  Greene  County. 

The  only  coal  of  any  value  is  the  Waynesburg,  the  Pittsburg 
and  Sewickley  being  helow^  the  surface.  The  interval  between 
the  'Wayneshiirg  and  Pittsburg,  is  about  three  hundred  and 


Sixty  feet. 

1.  Whitele3'  creek — 

B.  Keener 265  P. 

•“Willow  Tree  Tavern 260  P. 

Above  J.  Mires 310  P. 

*Above  Garard’s  Fort 375  P. 

J.  Lantz 70  W. 

*Lantz’s  school-house,  on  Township  line 170  W. 

2.  North  from  creek — 

Near  J.  Climer 190  W. 

Sam’l  Miner 360  P. 

24— K. 
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3.  West  line  of  township — 


A.  Morris 190  W. 

*iMurdock’s  store 240  W. 


37.  Whiteley  Towaship,  Greene  County. 

This  lies  altogether  above  any  of  the  workable  coals.  The 
exposures  are  very  had,  and  only  a few  points  could  be  satis- 


factorily determined. 

1.  Whiteiy  creek — 

Mouth  of  Lantz’  run  240  W. 

jMouth  of  Dyer’s  fork 250  W. 

*Newtown 260  W. 

*Mi-s.  Shriver 230  W. 

Above  L.  Staggers 330  W. 

2.  Dyer’s  Fork— 

Kear  J.  Stephen’s  heirs 270  W. 

J.  Shriver 220  W. 

Above  I.  Siiriver 220  W. 

Stone  school-house 270  W. 


38.  Cumberland  Township,  Greene  County. 

The  Wayneshurg  is  accessible  along  the  river  line  and  on  sev- 
eral streams  in  the  eastern  part  of  the  township.  The  Waynes- 
burg  “a”  is  occasionally  of  workable  thickness,  but  is  too  vari- 
able to  be  depended  on.  In  the  western  part  of  the  township 
the  Wayneshurg  is  for  the  most  part  deeply  buried. 


Muddy  creek — 

*Below  I.  Biddle 75  W. 

Below  Carmichael’s  350  P. 

Near  Black’s  school-house 20  W. 

*Near  Pluston’s  school-house 70  W. 

C.  Bailly 80  W. 

2.  North  from  Creek — 

Kear  J.  Kerr 220  W. 

H.  Homer 80  W. 

*A.  Randolph 275  P. 

West  from  J.  Lucas 200  W. 

3.  South-east  part — 

Rea’s  school-house 90  W. 

J.  Stevenson 95  W. 

Presbyterian  church 170  W. 

Near  T.  Patterson 20  W. 

A.  Burwell 260  W. 

4.  South-west  part — 

*Ceylon  P.  O 300  P. 

J.  Reeves 250  W. 

Long’s  scliool-house 230  W. 

Joseph  Cregg  70  W. 
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39.  Jeffersox  Towxship,  Greexe  Couxty. 

The  Waimciburrt  Coal  is  exposed  along  the  river  front  and 
Ten-Mile  creek,  as  well  as  on  the  South  fork  of  the  creek.  The 
Pittsburg  is  readied  on  Ten-9.Iile  near  the  mouth  of  the  stream. 
In  the  greater  part  of  the  township,  all  workahle  coal  is  deeply 


buried. 

1.  ICrtsteni  part — 

S.  Rigglo so  W. 

Prioe’s  school-house 300  1'. 

A.  Martin 60  W. 

^Murdock’s  school-house 8o  W. 

Thos.  Burson 110  W. 

2.  Western  part — 

*Do\vling  school-house 460  W. 

J.  Cree 160  W. 

W.  Gwinn 360  W. 

H.  Morris 47.5  W. 

I.  Waychoff 200  W. 

Rinehart 420  W. 

Pennelberry  school-house.. 350  W. 


40.  i\foRGAX  Towxship,  Greexe  Couxty. 

The  Waynesburg  Coal  is  within  reach  on  both  forks  of  Ten- 
Mile,  as  well  as  on  several  of  the  streams  leading  into  the  south 
fork.  bTo  other  workable  coal  is  seen  in  the  township. 


1.  Along  State  road  and  Ten-Mile — 

Ruff’s  Greek  crossing AV. 

Near  Harry’s  school-house 90  W. 

Fork  to  Bell’s  ntn 60  W. 

*D.  W.  Rogers 30  W. 

Mouth  of  Hew’s  run 235  P. 

Mouth  of  Casteel  run 170  P. 

2.  Ruff's  creek — 

*First  Fot’k  below  Martinsville W. 

Martinsville 25  W. 

First  above  Martinsville 40  AV. 

Second  above  Martinsville 150  W. 

3.  Between  Ruff's  creek  and  the  State  road — 

S.  Braden 70  W. 

South-east  from  last 50  W. 

3.  Casteel  run — 

^Baptist  church  at  head 550  W. 

Casteel  school-house 60  AV. 

^Steward’s  cross  road 325  P. 

6.  Between  Ruffs  creek  and  Casteel  run — 

Center  school-house,  on  Hews’  run 40  W. 

Head  of  Hews’  run 300  AV. 

Head  of  Bell’s  run 330  W. 
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A.  Fulton,  on  ridge 260  W. 

Near  M.  Bennett,  on  Ridge ,630  W. 

S.  Crayne,  on  Bell’s  run 170  TV. 

M.  Bell,  on  Bell’s  run 20  W. 

6.  North  from  Casteel — 

Mrs.  Maylon 80  W. 

Bollenfield  school-house 235  W. 

Amos  Wise 160  W. 


41.  Washington  Township,  Greene  County. 

This  contains  no  workable  coal  which  is  persistent.  The 
calculations  are  all  for  the  Wayneshurg.  The  Pittsburg  is  prob- 
ably three  hundred  and  thirty  feet  below  that  bed. 


1.  Ruff’s  creek — 

*First  cross-road  above  township  line 2-10  W. 

Second  cross-road  above  township  line 320  W. 

*Briok  school-house 400  W. 

Mouth  of  John’s  run 410  W. 

Head  of  Boyd’s  run 460  W. 


42.  Morris  Township,  Greeene  County. 

The  conditions  here  are  the  same  as  in  "Washington  town- 
ship, except  that  the  coal  is  more  deeply  buried. 


Brown’s  fork — 

*Sargent’s  mill 420  W. 

D.  lams 420  W. 

»G.  Lightner 570  W. 

IJghtner’s  run 630  W. 

Nineveh 750  W. 

First  and  second  forks  above  the  village 750  W. 

*Third  fork  above  Nineveh 740  W. 

2.  Bates’  fork— 

Hopkin’s  mill 420  W. 

M’Cullough’s  school-house 570  W'. 


43.  Franklin  Township,  Greene  County. 

In  this  township  the  Pittsburg  is  probably  three  hundred  and 
fifty  feet  below  the  ^Yaynesburg.  The  latter  coal  is  worked  on 
Ten-Mile  creek  up  to  within  a short  distance  of  the  borough 


of  "Waynesburg. 

1.  Ten-Mile  creek— 

*At  Center  township  line 400  W. 

Bridge  above  J.  Hill 375  W. 

Hill’s  school-liouse 400  W. 

*J.  Ealy 320  W. 

Toll-gate 310  W. 

Jackson’s  run 85  W. 

*Morrisville 50  W. 
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2.  Furman’s  run — 

At  Waynesburg 200  W. 

At  Bridge 160  W. 

At  first  fork  in  road 400  W. 

Head  of  Jackson’s  run 650  W. 

3.  Smith’s  creek — 

Mouth  of  creek 130  W. 

First  cross-road 135  W. 

*Ingrara’s  cross-roads  . 140  W. 

H.  Smith HO  W. 

Old  saw-mill 130  W. 

*Q.  Thom.as 140  W. 

J.  Gordon 220  W. 

4.  Ridge  east  from  Sn)ith’s  creek — 

W.  Gordon 42r)  'A . 

G.  Odenbau 140  ^Y. 

5.  Brown’s  fork — 

Rees’  mill .300  W. 

6.  Road  to  almshouse— 

M.  Porter SO  VV. 

Cross-roads  near  almshouse 70  W. 


44.  Center  Township,  Greene  County. 

In  this  township  the  workable  coals  are  very  deeply  buried, 
and  the  section  reaches  to  the  top  of  the  series.  The  jPiiis- 
burg  may  be  taken  as  three  hundred  and  thirty  to  three  hun- 
dred and  forty  feet  below  the  Waynesburg. 


, Ten  Mile  creek — 

First  fork  above  mouth  of  Pursley 380  W. 

Clinton 410  W. 

*Rogersville 350  W. 

Forks  of  creek 340  W. 

2.  M’Courtney’s  fork — 

*Mouth  of  Hargus’  creek 340  \V. 

First  above  last , 390  W. 

Woods’  school-house 415  W. 

Woods’  saw-mill 470  W. 

*Township  line 520  W. 

3.  Hargus’  creek — 

First  fork  in  road 375  W. 

School-house 400  W. 

First  fork  above  last 420  W. 

Second  fork  above  school-house 420  W. 

J.  Orndorff 450  W. 

Head  of  stream  at  C.  Lough, 690  W. 

4.  Gray’s  fork — 

Mouth  of  Clover  run 400  W. 

*Mouth  of  Scott’s  run 530  W. 

Rutan  post-olfice 580  W. 

Baptist  Church 675  W.  (?) 
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5.  Ridge  road,  north  from  Gray’s  fork— 

Hopewell  Church 950  W.,  or  850  W. 

Head  of  Lightner’s  run 950  W.,  or  850  W. 

Head  of  Brush  run 890  W.,  or  780  W. 

6.  Pursley  creek — 

Fork  below  oak  forest 280  W. 

Fork  above  oak  forest 360  W. 

Fork  below  J.  Hoge 420  W. 

45.  High  Hill  Toavrship,  Greene  County. 

The  Waynsbarg  is  Avorked  here  ou  South  AVheeling  creek, 
below  the  mouth  of  Crabapple  creek.  There  is  no  other  coal 
of  any  value.  Tiie  iuteiwal  between  the  Waynesburg  and 
Pittsburg^  is  })robably  not  far  from  three  hundred  feet. 


1.  AA^heeling  creek — 

First  below  line  of  Jackson  township 700  AA'. 

Adams’  mill 1 040  AA’'. 

■"•Opposite  mouth  of  Long  run 670  W. 

Below  Slatt’s  mill 480  W. 

Ahinnatta’s  mill 120  AA'. 

Kyerson's  Station 70  AA'. 

S.  W.  Baptist  Church 70  AA'. 

Near  mouth  of  Crabapple 25  AA'. 

Mouth  of  Crabapiple AA'. 

Near  J.  Bratten 10-AA'. 

Above  Crow’s  Hill 10  AA'. 

2.  South  fork — 

First  above  Ryerson’s  Station 70  AA'. 

Third  above  Ryerson’s  Station 220  AA'. 

*Mouth  of  Herod’s  fork. 325  AV. 

3.  Crabapple  creek — 

Second  above  mouth 30  AA'. 

Below  M’Nary’s  saw-mill 120  AV. 

Jacksonville  570  AA'.  (?) 

4.  Gray^’s  fork  • 

Graysville 290  AV.,  or  350  W. 

Cross-roads  above  Graysville 290  AV.,  or  350  W., 

•HJnity  Presbyterian  Church 270  AA'.,  or  330  W. 

5.  Owens’  run — 

S.  A.  Houston 180  AA'. 

G.  AV.  Dille 210  AA'. 

H.  Day 280  AV. 


46.  Jackson  Toavnship,  in  Greene  Counta'. 
Everything  is  deeply  buried  here,  and  the  AA'orkable  coals  are 


inaccessible. 

*AVhite  Cottage 840  W. 

M.  Staggers 700  AV. 

•^T.  Eisiminger 1,190  W. 
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47.  Aleppo  Towxsnip,  Greexe  Couxty. 

Like  Jackson,  this  contains  the  highest  rocks  of  the  series, 
Xo  ravine  cuts  deeply  enough  to  reach  any  of  the  workable 
coals,  and  even  the  Washington  is  barely  touched  in  the  north- 
western part.  The  interval  between  the  Pittsburg  and  Waynes- 
biirg  coals  in  the  southern  portion  cannot  be  far  from  three  hun- 
dred and  seventy-five  or  four  hundred  feet. 


1.  South  fork  of  'Wheeling  creek— 

Mouth  of  Wisecarver's  run 3S0  W. 

*Mouth  of  Walnut  run 685  W. 

Near  Caleb  Evans 700  W. 

*Xear  Windy  Gap  church 1,200  W. 

*Xear  P.  Ulloni. 1, 050  W. 

Near  P.  Lj'ons 1,000  W. 

2.  Herod’s  fork— 

I^irst  from  township  line 400  W. 

At  head  of  stream 950  W. 

3.  On  ridge  in  south  of  township — • 

Head  of  tValnut  run 1,200  W. 

Third,  west  from  "Windy  Gap  church. 575  W. 

Fourth,  west  from  Windy  Gap  church 700  W. 
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Economic  Geology. 

CHAPTER  XV. 

Saininary  of  Resources. 

Coal. — Of  tlio  numerous  beds  of  coal  oecurrino-  within  this- 

O 

district,  each  is  worked  over  a greater  or  less  area,  hut  only  one 
maintains  a workable  thickness  at  all  localities  where  it  has 
been  reached  or  exposed.  A great  part  of  the  district,  includ- 
ing central  and  southern  Greene  and  south  and  south-west 
AVashington,  is  Avithout  available  coal,  other  than  thin  beds, 
so  thin  that  under  ordinary  circumstances  they  Avould  be  re- 
garded as  utterly  Avorthless.  In  south-western  Greene  the 
Dunkanl  Be(f  Avliich  seldom  yields  eiglit  inches  of  coal,  is  the 
main  stay,  while  in  the  north-central  portion  of  the  county 
and  the  adjacent  portion  of  Washington,  the  equally  thin 
Nineveh  Coal  is  mined  to  supply  the  vicinity.  Of  these  in- 
significant beds  no  analyses  have  been  made,  as  they  never  can 
become  of  any  commercial  value. 

The  Washington  Coal  attains  workable  thickness  in  Greene 
county  only  near  AVaynesburg,  and  there  it  is  looked  upon  as 
of  little  value,  owing  to  the  proximity  of  tlie  thicker  Waynes- 
hurg  Bed.  Its  coal,  liOAvever,  is  not  inferior  to  that  from  the 
Wayncshurg.  In  the  Avestern  portion  of  AVashington  county, 
where  the  \ya}/ncshurg  Bed  is  usually  quite  thin,  this  bed  is 
thick  and  is  an  important  source  of  sujiply  for  local  demand. 
The  folloAving  analyses  of  a sample  from  Air.  Henderson’s  bank, 
near  Taylorstown,  in  Buftalo  township,  of  AVashington  county, 
giAms  a good  idea  of  the  host  of  this  coal ; 


AVater 1 .695 

Volatile  combustible  matter 39.150 

Fixed  carbon 46.658 

Sulphur 1.972 

Asli 10.525 


100.000 

Coke 59.155 

Color  of  ash Gray. 


(A.S.M’C.) 
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Usually,  however,  the  coal  is  inferior  to  this  sample,  in  re- 
spect both  of  ash  and  sulphur.  It  is  made  up  of  alternating 
layers  of  coal  and  clay,  which  cannot  easily  be  kept  separate. 

The  Wayncshurg  Coal  is  of  workable  thickness  at  all  expo- 
sures in  Greene  county,  hut  in  ashington  its  variations  are 
extreme  and  it  is  rarely  of  any  importance,  except  in  the  east- 
ern portion  of  the  county.  In  Greene  it  is  available  along 
Uunkard  creek  to  the  eastern  border  of  Terry  township  ; along 
Whiteley  creek  almost  to  the  western  line  of  Greene  township ; 
along  Muddy  creek  to  Carmichaels,  and  along  South  Ten-Mile 
to  within  a short  distance  from  AYayneshurg.  In  the  north- 
west corner  of  the  county  the  bed  is  brought  up  along  Dun- 
kard.  Wheeling  creek  and  Hunter’s  tork  by  the  AA  ashington 
axis,  and  is  available  along  those  streams  for  a considerable 
distance  above  the  State  line ; disappearing  on  the  former  near 
the  mouth  of  C-rahapple  creek  and  on  the  latter  about  two 
miles  from  the  State  line.  In  the  central  portion  of  the  county 
it  is  deeply  buried,  being  at  some  localities  fully  1,200  feet  be- 
low the  surface.  In  the  eastern  and  south-eastern  parts  of 
AYashington  county  it  is  frerjuently  quite  thick  and  of  much 
local  importance,  but  in  the  western  portion  it  becomes  so  thin 
as  to  be  traceable  only  with  difficulty. 

A large  number  of  analyses  of  this  coal  have  been  made 
with  a view  to  ascertain,  it  possible,  whether  or  not  it  ever  be- 
comes good.  Trom  these  I have  selected  eight,  lour  of  them 
from  Greene  county  and  tour  from  AS  ashington,  which  repre- 
sent very  fairly  the  extremes  of  character.  I he  localities  are 
as  follows ; 

I.  G.  C.  Sayres,  below  AA^aynesburg,  Franklin  township, 
Greene  county.  (A.  S.  M’C.) 

II.  L.  L.  Alinor,  near  Jefferson,  Jefferson  township,  Greene 
county.  (A.  S.  AI  C) 

III.  A.  Groom,  near  Carmichaels,  Cumberland  township, 
Greene  county.  (S.  A.  Ford.) 

lY.  U.  Lippincott,  on  Ruff's  creek,  Alorgan  township,  Greene 
county.  (A.  S.  AI’C.) 

V.  Mr.  Rogers,  near  Beallsville,  Pike  Run  township,  AAkash- 
ington  county.  (D.  AFC.) 
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YI.  J.  Mouinger,  I’iiiliook,  Amwell  to^vnship,  lYasliingtou 
county.  (D.  M’O.) 

YII.  Mr.  Dennings,  Brush  Bun,  Buftiuo  township,  lYash- 
ington  county.  (A.  S.  M’C.) 

YIII.  Mr.  James,  near  AYest  Middletown,  Hopewell  town- 
ship, AYashingtouton  county.  (A.  S.  AI’C.) 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

AYa  er 

2.265 

1.175 

3.180 

1.285 

.740 

1.190 

1.810 

1.385 

Volatile  combustible 

matter 

3T.685 

35.615 

32.844 

36.185 

36.040 

86.585 

38.520 

37.210 

Fixed  carbon 

•1!).  5!>0 

•19.725 

51.582 

46.728 

46  890 

48.489 

51.181 

42.335 

■SulBhur 

1.270 

2.280 

1.806 

2.972 

2.875 

2. 306 

1.179 

3 710 

Asli 

18.190 

11.205 

13.5S8 

12.885 

18.955 

15. 930 

7.310 

15.360 

100. 

100. 

100. 

100. 

100. 

100. 

100. 

J’erceiitage  ot  coke 

06.315 

68.210 

66.476 

62.580 

63.220. 

63.225 

59.670 

61.405 

•Color  of  asli 

Fink. 

C ream. 

Pi.  Uray. 

Cream. 

Uray. 

These  anah'ses  show  the  coal  burdened  with  ash,  averaging 
about  twelve  per  cent  of  the  mass.  At  a few  localities  the 
percentage  is  less,  hut  nowhere  smaller  than  in  Uo.  YII, 
v^^hich  is  the  best  specimen  obtained  in  the  whole  district. 
The  percentage  of  sul})hur  is  unexpectedly  small  in  all  the 
analyses,  and  in  tins  respect,  the  Waynesbarg  is  not  far  inferior 
to  the  Pittsburg.  The  amount  of  ash  present  is  so  great  as  to 
unfit  the  coal  for  use  in  the  manufacture  of  iron,  and  no  de- 
termination of  the  amount  of  sulphur  remaining  in  the  coke 
Avas  made.  It  is  probably  very  small. 

In  some  localities  the  percentage  of  volatile  matter  is  very 
large,  sufficient  indeed  to  make  the  coal  good  for  manufacture 
of  illuminating  gas.  Xo  tests  have  been  made  to  determine 
the  quality  of  this  gas,  as  the  coal  cannot  be  used  profitably  in 
its  manufacture,  for  the  proportion  of  ash  in  the  coke,  from 
twenty  to  tAventy-fiA^e  per  cent,  Avould  render  the  coke  unsala- 
ble. 

It  is  evident,  then,  that  this  great  bed  can  ncA^er  be  of  more 
than  local  importance.  Though  an  inconvenient  fuel,  OAving 
not  only  to  the  ash  in  the  coal,  but  also  to  the  not  inconsidera- 
ble propoidion  of  clay  and  slate  mixed  with  it,  wdiich  is  not 
noted  in  the  analj’ses,  it  is  of  no  slight  A’alue,  AAdiere  better 
coal  is  for  the  present  beyond  reacli.  It  is  the  only  fuel  attain- 
able in  the  greater  part  of  Greene  county.  It  is  not  Avorth 
shafting  for  to  any  considerable  depth. 
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The  Sewickly  Coat  is  valuable,  and  is  of  workable  thickness 
only  in  south-eastern  Gi’ecne,  near  the  Alonongahela  river.  It 
occurs  on  Dunkarcl  and  AVhitely  creeks,  hut  north v aid hecoincb 
very  thin.  AVhen  worked  it  is  in  high  repute,  and  foi  donieb- 
tic  purposes  is  preferred  to  the  Pittsburg.  Analyses  were  made 
as  follows : 

I.  T.  Lucas,  Dunkard  township,  Greene  county.  (D. 
M’C.) 

XI. , L’'pper  Lcnch,  near  Aiapleton,  Monongahela 

township,  Greene  county.  (S.  A.  Ford.) 

III. , Lower  Bench,  near  Mapleton,  Alonongahela 

township,  Greene  county.  (S.  A.  Ford.) 


I- 

11. 

III. 

Watpr  

1.790 

1 ..500 

1 .088 

.35.400 

80.428 

34.012 

50.818 

55.038 

51  .783 

1 . 1.12 

1 .400 

2.201 

4,840 

11.028 

10.850 

100. 

02.810 

100. 

68.072 

100. 

64.900 

Color  of  ash 

Cray. 

Red  gray. 

Red  gra}'. 

The  ash  is  unexpectedly  large,  as,  though  bulky,  it  is  pow- 
dery and  free  fi’om  cinders.  The  coal  burns  very  freely,  and 
will  bear  shipping  well.  Xo.  1 shows  its  character  as  found 
on  Dunkard  creek,  and  in  the  adjoining  portion  of  AVest  Vir- 
ginia. There  it  is  a valuable  coal. 

The  Bedstone  Coal  is  insignificant,  except  in  the  north-east 
corner  of  AVashington  county,  where  in  a small  area  it  is  of 
workable  thickness,  and  is  mined  to  supply  the  necessities  of 
farmers  when  the  Pittsburg  is  below  the  surface.  Like  the  Se- 
loicMij,  it  burns  freely,  and  is  reduced  to  a fine  powdery  asb. 
Only  one  analyses  of  this  coal  was  made,  and  the  sxiecimen 
was  obtained  from  I.  Teeple’s  bank,  near  Alonongahela  city. 


It  gave  as  follows : 

Water lOW) 

Volatile  combustible  matter 33.590 

Fixed  carbon 48.088 

' Sulphur 2.307 

Ash 14.295 


100.000 
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Percentage  of  coke 65.350 

Color  of  ash Gray. 


(A.  S.  M’C.) 

The  Pittsburg  Coal  is  the  important  bed  of  the  district.  It  is 
exposed  in  Dunkard,  Monongahela  and  Jefferson  townships,  of 
Greene  county,  along  the  whole  river  line  of  "Washington  and 
Allegheny  counties,  as  well  as  over  a large  area  in  these  two 
counties.  Its  distribution  has  been  given  in  detail  in  another 
portion  of  this  report. 

In  thickness  the  lower  division  varies  from  about  four  feet 
to  nine  feet,  the  diminution  being  quite  gradual  from  the  south- 
east corner  of  the  district  to  the  north-west  out-crop  of  the  bed. 
Occasionally,  as  at  Brownsville  and  at  some  points  along  the 
Panhandle  railroad,  the  coal  is  quite  open-burning,  and  ap- 
proaches block  coal,  but  for  the  most  part  it  is  a very  fat  caking* 
coal,  of  extreme  purity  and  admirably  adapted  for  the  manu- 
facture of  gas  or  iron.  A large  number  of  analyses  have  been 
made  in  order  to  determine  the  degree  of  variation  in  quality. 
These  show  a narrow  range  of  variation,  and  prove  the  bed  to 
be  of  remarkable  excellence  throughout  the  w*hole  district.  As 
in  the  case  of  the  Wayneshurg^  only  a portion  of  the  total  analy- 
ses is  given  here.  Others  will  be  given  in  Mr.  IVI’Creath’s  re* 
port. 

1.  Maple  Farm,  Dunkard  township,  Greene  county.  (A.  S. 
M’C.) 

2.  Daniel  Miller,  Dunkard  township,  Greene  county.  (A.  S. 
M’C.) 

3.  L.  Vernon,  Jefferson  township,  Greene  county.  (A.  S. 
M’C.) 

4.  Mr.  Liddell,  Centerville,  "Washington  count}*.  (A.  S. 
M’C.) 

5.  Mr.  West,  Greenfield,  Washington  county.  (A.  S.  M’C.) 
G.  T.  Redd,  Fallowfield  township,  "Washington  county.  (D. 

:\rc.) 

7.  ISTew  Eagle  AVorks,  Alonongahela  city,  AVasliington  coun- 
ty. (A.  S.  AI’C.) 

8.  Mr.  Thomas,  Peters  township,  AVashington  county.  (A. 
S.  M’C.) 

9.  Harding  & AVarrick,  AAMshington,  AVashington  coiinty. 
(A.  S.  AI’C.)' 
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10.  r.  Asliurst, Cbartiers  twp.,  W asliington  county.  (D.  M’C.) 

11.  T.  Thompson,  Chartiers  township,  Washington  county. 
(D.  M’C.) 

12.  Mr.  Magee,  Independence  townsiiip,  Washington  coun- 
ty. (D.M’C.) 

13.  Mrs.  Bushtield,  Cross  Creek  township,  Washington  coun- 
ty. (D.  M’C.) 

14.  Mr.  Patterson,  (roof  coal,)  Centreville,  Washington  coun- 
ty. (I).  M’C.) 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

Water 

1.080 

0.900 

0.850 

1.425 

1.220 

0.680 

1.140 

Vol.  comb,  mat 

86.490 

38.390 

38.580 

36.880 

35.420 

38.525 

35 .275 

Fixed  carbon 

59.051 

52.649 

54.185 

56.829 

60.537 

55.920 

58.167 

Sulphur 

0.819 

1.941 

1.290 

0.796 

0 .658 

0.8.55 

0.758 

Ash 

2.610 

6.120 

5.095 

4.070 

2.165 

4.020 

4.660 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

Per  ct.  of  coke 

62.480 

60.710 

60.570 

61.695 

63.360 

00.795 

63.585 

Color  of  ash. 

Cream. 

Redd ’ll 

Gray. 

Cream. 

Red. 

Red. 

Gray. 

gray 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Water 

1 .080 

1.540 

1.010 

1.095 

1.1.30 

1 .7.30 

0.775 

Vol.  comb,  mat 

40.350 

37.825 

40.995 

39.790 

38.720 

37.735 

36 .770 

Fixed  carbon 

50.311 

57 .063 

48.769 

55.033 

40.253 

54.561 

51.467 

Sulphur 

2.594 

0.762 

2.206 

1.172 

3.722 

1.499 

2.098 

Ash 

5.665 

2.810 

7.020 

2.910 

16.175 

4.475 

8.890 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

100.000 

Per  cent  of  coke 

Color  of  ash 

58.570 

Red. 

60.365 

Cream. 

57 .995 

Red. 

59 ,115 

00.150 

Pink. 

60.535 

Gray. 

62.455 

For  comparison  with  these  I give  seven  analyses  of  this  coal 
as  given  in  Volume  II  of  the  Geolog}^  of  Ohio.  These  had 
been  selected  from  a great  number  as  representing  veiy 
fairly  the  better  coal  from  this  bed.  The}"  show  the  extremes 
of  variation,  for  in  few  localities  is  the  percentage  of  sulphur 
much  greater.  The  localities  of  the  specimens  analyzed  are : 

I.  Jefferson  county,  Ohio.  (Wormley.) 


II.  Belmont  county,  Ohio. 

III.  Belmont  county,  Ohio. 

IV.  Harrison  county,  Ohio. 

V.  Harrison  county,  Ohio. 

VI.  Athens  county,  Ohio. 

VII.  Pomeroy,  Ohio. 


(W  ormley.) 
(Wormley.) 
(Wormley.) 
(Wormley.) 
(AVormley.) 
(AVormley.) 
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I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

Water.. 

1.45 

1.00 

1.10 

2.80 

2.44 

2.70 

4.10 

Vol.  comb,  matter.. 

36.35 

34.20 

32.50 

34.20 

32.36 

35.30 

33.90 

Fixed  carbon 

57.95 

59.40 

63.. 50 

59.40 

59.92 

55.05 

56.10 

Ash 

4.25 

5.40 

2.90 

3.60 

5.28 

6.95 

5.90 

100.00 

100.00 

100.00 

100.00 

109.00 

100.00 

100.00 

Sulphur 

2.73 

2.63 

0.68 

1.80 

2.62 

5.24 

0.46 

These  analyses  show  that  the  Pittsburg  bed,  as  found  in  the 
Greene  and  Wasliington  District,  yields  a remarkably  fine  gas- 
coal,  the  average  of  the  fourteen  giving  37.974  per  cent  of  vol- 
atile combustible  matter,  while  in  the  seven  Ohio  analyses  it  is 
but  34.11.  In  only  four  of  the  results  does  the  sulphur  exceed 
two  per  cent.  One  of  these  (XIY)  is  the  roof  coal,  which  is 
never  mined ; another  (XII)  exliibits  a remarkable  local  de- 
terioration of  the  bed,  while  each  of  the  others  contains  no 
more  sulphur  than  does  the  celebrated  Murphy  Run  Gas-Coal 
of  West  Virginia,  while  they  both  excel  that  coal  in  volatile 
combustible  matter.  The  percentage  of  gas  in  every  coal  in 
the  list  is  greater  than  that  in  the  Penn  Gas-Coal,  which  is  the 
standard,  while  Xos.  1,  4,  5,  6,  7 and  0 are  superior  to  it  in  re- 
spect of  sulphur. 

Mr.  M’Creath  states  that  the  sulphur  per  cent  of  the  coke  is 
a little  less  than  the  sulphur  per  cent  of  the  coal,  and  that  this 
rule  holds  good  in  all  the  analyses  made  from  this  district.  As 
the  coke  is  compact,  it  is  evident  that  a fine  article  should  be 
made  from  Xos.  1,  4,  5,  6,  7 and  nine. 

The  analyses  show  also  that  the  prejudice  existing  against 
the  coals  of  the  Upper  Monongahela  river  is  utterly  without 
foundation.  Xos.  1 to  6,  inclusive,  are  from  the  upper  three 
pools  and  are  certainly  not  inferior  in  quality  to  the  others. 
The  coal  of  these  pools  bears  shipping  quite  as  well  as  that 
from  the  lower  pools,  and  one  can  see  no  reason  why  this  por- 
tion of  the  district  should  not  become  valuable  when  the  coal 
trade  revives  from  its  present  depression. 

Pie  Upper  Freeport  Coal. — This  coal  is  found  only  in  Beaver 
county  and  is  very  irregular  in  its  variations.  It  is  of  local 
importance  near  Ilookstown  aud  Shippingport,  and  is  mined  at 
other  localities  for  domestic  use.  The  analyses  show  a very 
high  percentage  of  volatile  combustible  matter,  but  in  respect 
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of  asli  and  sulphur  the  variations  are  so  sudden  tliat  the  value 
of  the  coal  for  gas  or  coke  is  very  uncertain. 

I.  Cotter’s  hank,  Raccoon  township,  Beaver  county.  (A.  S. 
M’C.) 

II.  Swearingen’s  hank,  Ilookstown,  Beaver  count}’.  (A.  S. 
M’C.) 

III.  Todd’s  bank,  Ilookstown,  Beaver  county.  (A.  S.  M’C.) 
lY.  Todd’s  bank,  Ilookstown,  Beaver  county.  (I).  M’C.) 


V.  AYilson’s  bank,  Shippingport,  Beaver  county.  (A.  S. 

M’C.y 


I. 

11. 

III. 

IV. 

Water 

1.660 

2.080 

1.500 

1.370 

1.530 

Volatile  comb,  mat 

37.065 

39.520 

39.870 

37.800 

41.380 

Fixed  carbon 

51.351 

54.691 

46.960 

54.403 

49.798 

Sulphur 

2.709 

1.249 

4.595 

1.587 

2.467 

Ash 

7.215 

2.400 

7.075 

4.780 

4.825 

100.000 

100.000 

100.000 

100. 000 

100.000 

Coke  per  cent 

61 .275 

58 .400 

58 .630 

60.830 

57.090 

Color  of  ash 

Gray. 

Yellow. 

Red. 

Gray. 

Yellow. 

The  “ Strip”  Coal. — This  variable  coal  is  mined  at  George- 
town, in  Beaver  county,  and  is  only  of  local  value.  Two  speci- 
mens were  analyzed,  wdiich  show  the  coal  to  be  of  very  superior 
quality,  quite  as  good  as  on  Yellow  creek,  Ohio,  where,  though 
little  more  than  two  feet  thick,  it  is  extensively  mined  for  cok- 
ing. 

I.  Diehl’s  bank,  Georgetown,  Beaver  county.  (A.  S.  ]\I’C.) 

II.  Bryan’s  bank,  Georgetown,  Beaver  county.  ( A.  S.  M’C.) 


I. 

II. 

Water 

2.090 

Volatile  combustible 

35.700 

Fixed  carbou 

59.685 

Sulphur 

.717 

.580 

Ash 

2.560 

1.945 

100.000 

100.000 

Per  cent  of  coke 

59.610 

62.210 

Reddish  gray. 

Cream. 

Iron  Ore. — In  southern  Fayette  county,  an  important  de- 
posit of  iron  ore  occurs  at  from  I'  to  6'  below  the  Pittsburg 
coal,  which  was  formerly  supposed  to  he  confined  to  the  trough 
lying  between  the  Laurel  (Chestnut)  hill  and  the  Fayette 
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county  axis.  But  recently  it  has  been  discovered  on  the  west 
slope  of  the  latter  axis,  and  it  proves  persistent  along  the  river 
to  where  the  coal  goes  under  near  Gray’s  distillery.  Numer- 
ous tests  have  been  made  on  the  east  side  of  the  river  to  deter- 
mine its  value.  On  the  Greene  county  side,  the  rocks  imme- 
diately below  the  Pittsburg^  are  rarely  exposed,  and  in  most 
cases  they  are  covered  by  a thick  mass  of  debris,  so  that  al- 
though the  horizon  was  always  examined,  the  ore  was  observed 
at  but  two  or  three  localities.  It  would  be  well  for  persons 
ownins:  coal  banks  near  the  river  below  the  mouth  of  Dun- 
kard’s  creek  to  sink’  experimental  shafts  to  the  depth  of  eight 
or  ten  feet,  in  order  to  ascertain  definitely  the  presence  or  ab- 
sence of  this  ore.  On  the  eastern  slope  of  the  Waynesburg 
axis  this  ore  is  wanting,  and  in  Washington  and  Allegheny 
counties,  no  evidence  Qf  its  presence  were  observed. 

In  the  Lower  Barrens  there  are  some  low  grade  ores  within 
200  feet  of  tlie  Pittsburg  coal,  but  they  seem  to  be  hardly  per- 
sistent. A very  fair  ore  occurs  on  the  east  side  of  the  river 
below  the  mouth  of  Cheat,  at  about  325  feeet  under  the  coal, 
Init  its  horizon  is  concealed  in  Greene  county.  Fragments  ob- 
tained on  the  Fayette  county  side  contain  small  quantities  ot 
pyrites,  and  the  ore  is  probably  somewhat  red-short.  Should 
this  prove  to  be  the  case,  the  ore,  if  persistent,  will  be  valuable 
to  the  furnaces  now  working  the  ores  of  Fayette  county,  some 
of  which  are  quite  cold-short.  * 

Nodular  ore  occurs  in  moderate  quantity  in  the  shales  un- 
derlying the  Waynesburg  coal,  in  Greene  county.  At  one  time 
this  was  digged  in  several  localities  in  Morgan  township,  and 
taken  to  the  old  furnace  at  Clarksville.  But  the  undertaking 
was  not  profitable,  and  it  was  abandoned  many  years  ago.  The 
ore  is  in  small  quantity,  and  is  distributed  throughout  a consid- 
erable mass  of  argillaceous  shale.  It  seems  to  be  quite  persis- 
tent. 

Ore  occurs  in  small  quantity  in  the  black  shale  representing 
the  Little  AFashington  coal,  in  Greene  county.  An  analyses  is 
given  in  the  general  report  of  the  Laboratory  work  of  Mr. 
Al’Creath.  On  Smith’s  creek,  near  AVaynesburg,  an  ore  is 
found  in  moderate  quantity  immediately  above  the  Washing- 
ton Coal,  of  which  a specimen  yields  as  follows,  on  analysis: 
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Metallic  iron 37.400 

Sulphur 278 

Phosphorus 285 

Insoluble  residue 9.950  - 

(D.  M’C.) 


This  is  a very  fair  ore,  and  the  quality  is  sutScieutly  good  to 
justify  careful  exploration  of  the  horizon  in  the  vicinity.  This 
ore  is  absent  -in  AVashiugton  counttv 

At  many  localities  in  Greene  county  ore  is  found  in  consid- 
erable quantity  below  Limestone  V.  A specimen  from  Air. 
J.  Knight’s  farm,  near  Rogersville,  yields  as  follows ; 


Metallic  iron 30.400 

Sulphur 281 

Phosphorus 1.405 

Insoluble  residue 12.111 

(D.  M’C.) 


The  percentage  of  phosphorus  by  this  analysis  is  so  large  as 
to  render  the  ore  ivorthless. 

In  Centre  township,  of  Greene  county,  near  the  head  waters 
of  Lursley  creek,  there  is  a local  deposit  of  ore  which  has  been 
referred  to  in  the  description  of  that  township.  As  nearly  as 
could  he  determined,  it  is  embraced  within  an  area  of  nearly 
tivo  miles,  although  explorations  on  Ilargus  creek  may  prove  its 
presence  there.  Specimens  of  this  ore  were  analyzed  with  the 


followino;  result : 

Metallic  iron 36.000 

Sulphur 047 

Phosphorus 606 

Insoluble  residue 5.520 

(D.  M’C). 


It  is  unfortunate  that  this  analysis  exhibits  so  large  a pro- 
portion of  phosphorus,  as  otherwise  it  is  a very  fine  ore.  If 
the  analysis  properly  represents  the  quality  of  the  whole  de- 
posit the  pig  would  contain  somewhat  more  than  1.5  per  cent 
of  phosphorus. 

AVithin  the  area  referred  to  the  quantity  of  ore  is  veiy  great, 
and  it  lies  in  shape  such  that  a large  amount  can  be  obtained 
at  extremely  low  cost.  Its  horizon  is  in  the  shales  immediately 
above  the  black  shale,  resting  on  the  Upper  AA’^ashington  Lime- 
stone. This  rock  was  diligently  examined  at  all  other  locali- 
ties in  Greene  and  AA^ashington  counties  where  it  is  exposed,  hut 
25 — K. 
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110  ore  was  found.  The  shales  are  always  ferruginous,  occa- 
sionally they  contain  a few  nodules,  but  ordinarily  the  ore  is- 
discriminated,  and  the  mass  is  worthless. 

There  is  scarcely  a farm  in  the  whole  district  on  which  nodu- 
lar iron  ore  does  not  occur  in  apparently  considerable  f[uantit3% 
and  many  persons,  judging  from  this  circumstance,  have  con- 
cluded. that  valuable  ore  beds  must  be  numerous.  Thi§  con- 
clusion, however,  is  by  no  means  a necessary  one.  The  soils 
owe  their  origin  to  disintegration  of  the  rocks  in  the  vicinity, 
and  there  is  hardly  a shale  or  sandstone  in  the  whole  section 
which  does  not  contain  more  or  less  nodular  ore.  AVhen  these 
break  up  the  nodules  are  set  free  and  are  found  loose  in  the 
soil,  when  they  are  freOj^uently  turned  up  by  the  plough.  Their 
presence  is  no  evidence  whatever  that  workable  beds  of  ore  oc- 
cur, but,  on  the  contrary,  is  very  probable  evidence  that  there 
are  no  such  beds  in  the  vicinity. 

Limestone  Y,  a coarse,  breeciated,  dull -colored  rock,  has  been 
mistaken  for  iron  ore.  It  is  utterly  worthless  as  ore  or  as  lime- 
stone. Its  position  has  been  so  .carefully  pointed  out  in  various 
pai’ts  of  this  report,  that  this  error  need  not  be  repeated. 


Other  Metals.- — In  a large  portion  of  Greene  county  the 
belief  prevails  that  lead  ore  is  present  in  large  quantities  within 
the  limits  of  that  county.  This  belief  has  taken  but  slight 
hold  in  TYashington  county,  and  in  Allegheny  it  was  heard  of 
but  once. 

The  story  of  its  occurrence  is  traditionary,  and  differs  in  no 
wise  from  that  given  everywhere  in  AYest  Virginia  and  Eastern 
Ohio.  It  dates  back  to  the  early  settlement  of  the  country, 
and  its  originator  was  some  pioneer  who  had  been  taken  pris- 
oner by  the  Indians.  In  nearly  every  instance  the  prisoner  saw 
the  Indians  go  off  some  distance  and  soon  return  with  lead, 
which  they  melted  clown  into  bullets.  Occasionally  the  tale 
varies,  and  lumps  of  ore  were  seen.  In  one  locality  I was  in- 
formed that  an  individual  was  in  the  habit  of  procuring  speci- 
mens of  ore  for  a small  compensation,  and  persons  have  been 
seen  who  averred  that  their  parents  knew  of  localities  where 
the  ore  occurs  in  great  quantities. 
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The  story  itself  contains  full  refutation  of  the  conclusions 
drawn  from  it.  The  fact  that  the  Indians  procured  nictallie 
lead,  Avhich  they  melted  into  hullets,  is  proof  that  the  metal 
did  not  belong  to  that  vicinit\\  A bar  of  iron  picked  lip  in  a 
field  Avould  hardly  he  thought  evidence  of  a deposit  of  iron  ore. 
Lead  occurs  native  no  more  than  iron  does.  It  is  well  known 
that  the  Indians,  ignorant  of  methods  for  the  reduction  of  lead 
ore,  carefully  hoarded  all  the  lead  Avhich  they  could  find  or 
steal,  and  concealed  it  in  magazines.  Galena,  or  lead  ore,  Avas 
a medium  of  exchange  among  the  Indians,  as  gold  and  silver 
are  among  civilized  nations.  It  too  AA^as  hoarded,  and  the  de- 
posits from  Avhich  the  ore  has  been  obtained  are  simply  the  se- 
creted treasures  of  the  savages. 

Farther  than  this,  it  is  utterly  incredible  that  any  person  pos- 
sessed of  information  deemed  so  valuable  as  this,  could  resist 
the  pecuniary  temptation  to  reveal  the  secret.  That  this  tempta- 
tion has  been  successfully  resisted  in  so  many  instances  can  he 
explained  only  by  supposing  that  no  such  secret  existed  to  be 
revealed. 

In  vieAV  of  all  the  knoAvledge  acquired  by  geologists  in  vari- 
ous portions  of  our  country,  one  may  very  safely  assert  that 
lead  ore  does  not  exist  in  paying  quantsties  Avithin  the  Greene 
and  'VYashington  district.  If  fragments  he  found,  the  finder 
Avill  be  j ustified  in  concluding  that  they  have  been  imported. 
Any  time  or  money  expended  in  search  for  lead  ore  Avill  be  ut- 
terly wasted. 

A similar  remark  may  he  made  respecting  zinc,  tin,  copper, 
silver  and  gold.  The  first  of  these  is  seen  occasionally  in  mi- 
nute quantity,  forming  the  nucleus  of  ferruginous  concretions, 
hut  in  all  probability  the  others  are  Avholly  absent. 


Limestone. — EveryAvhere  throughout  the  distinct,  except  in 
south-Avestern  Greene  county  and  in  Leaver  county,  limestone 
occurs  in  prodigious  quantity.  The  Fishpot,  AVayneshurg  and 
Upper  AYashington  Limestones  are  all  of  excellent  quality. 
The  first  is  quarried  extensively  at  several  localities  along  the 
Monongahela  river,  and  is  used  in  tlie  manufacture  of  iron  and 
glass.  The  AYayneshurg  makes  a strong  but  rather  dark  lime. 


388  Iv.  REPORT  OE  PROGRESS.  STEVE^'SON,  1875. 

wliicli  is  mucli  used  in  the  interior  of  the  district.  The  Upper 
Washington  is  good  throughout,  but  the  dark  or  middle  por- 
tion gives  a fine  white  lime,  which  is  clear  enough  for  inside 
work.  An  analysis  of  this  portion  is  given  below.  For  agri- 
cultural purposes  limestone  is  sufficiently  abundant  everywhere. 
Limestones  I “h,”  lY,  Y and  YII  are  too  poor  for  this  pur- 
pose or  any  other,  hut  all  the  others  yield  stony  lime. 

For  the  manufacture  of  cement  ample  material  is  found  in  a 
large  portion  of  the  district.  The  upper  division  of  the  Great 
Limestone,  that  immediately  underlying  the  Uniontown  Coal, 
is  the  one  quarried  at  Uniontown,  Fayette  county,  where  a ce- 
ment is  made  which  is  employed  at  the  Government  Works  on 
the  Monongahela  river.  It  is  probable,  however,  that  a better 
cement  can  he  manufactured  from  layers  at  the  liase  of  the 
Great  Limestone.  These  have  a peculiar  greasy  look  when 
freshly  fractured,  and  on  exposure  readily  fall  to  pieces.  The 
character  is  the  same  everywhere  in  the  district.  Specimens 
from  two  localities  were  analj’zed. 

I.  Gi’eat  Limestone,  lower  division,  Cannonshurg,  AUashing- 
ton  county.  (A.  S.  SL’C.) 

II.  Great  Limestone,  lower  division,  Cannonshurg,  AYashing- 
ton  count}'.  (D.  M’C.) 

III.  Great  Limestone,  lower  division,  Cannonshurg,  AYash- 
iugton  county.  (L.  M’C.) 

lA^.  Great  Limestone,  lower  division,  Somerset  township, 
AYashington  county.  (D.  AI’C.) 


A^.  Upper  AYashington  Limestone,  AAMsliington,  AYashing- 
ton county.  (L).  Al’C.) 


I. 

II. 

III. 

IV. 

V. 

Carbonate  of  lime 

48.823 

47.080 

68.837 

47.750 

72.866 

Carbonate  of  magnesia 

20.621 

28.528 

14.649 

30.943 

3.813 

Carbonate  of  iron  ^ 

7.148 

7.511 

3.306 

5.618 

2.929 

Alumina  ^ 

Sulj^hur 

.203 

.069 

.097 

.126 

.155 

Phosphorus 

.051 

.127 

.049 

.015 

.061 

Insoluble  residue 

22.520 

15 .750 

13.300 

14.920 

17.380 

99.365 

99.065 

100.238 

99.372 

97.204 

Stone  por  Building. — Some  portions  of  the  district  are  well 
supplied  Avith  admirable  sandstone  for  building  purposes.  The 
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great  Gilmore  and  Fisli  Creek  sandstone,  tliougli  a little  soft, 
have  a fine  color  and  for  the  most  part  are  durable.  The  lat- 
ter occurs  in  Springhill,  Gilmore,  Jackson,  Centre  and  ^Morris 
townships,  of  Greene,  a^  well  as  in  Morris,  cf  AVashington. 
The  former  is  confined’  to  the  high  land  of  south-Avesteni 
Greene.  If  an  outlet  existed  these  sandstones  could  he  shipped 
with  profit  to  a long  distance.  The  AVaynesburg  Sandstone, 
where  compact,  is  employed  as  a building  stone,  but  it  is  ot  va- 
riable quality.  At  some  localities  it  is  quite  durable,  while  at 
others  its  friability  seems  to  increase  on  exposure.  The  com- 
pact portion  of  this  stratum  always  has  a handsome  color  and 
dresses  easily.  A good  sandstone  occurs  under  the  L pper 
Washington  Limestone  at  many  places  in  AA'ashington  count}*. 
The  Alaiioning  and  Freeport  Sandstones  are  used  along  the  Ohio 
river,  and  the  former  is  shipped  to  Pittsburg  aud. other  places 
in  Allegheny  county,  where  good  stone  is  scarce.  A very  fine 
sandstone  occurs  locally  on  the  Panhandle  railroad,  at  AS  alker  s 
Station,  and  again  at  a short  distance  east  from  Oakdale.  It 
is  of  extremely  good  qualit}*,  though  a little  coarse  in  grain. 
It  is  shipped  to  various  points  along  the  railroad. 

Good  Hanging  stone'  is  obtained  below  the  Sewickley  Coal,  in 
the  upper  portion  of  the  AVayneshurg  Sandstone,  at  almost 
forty  feet  above  the  AATishington  Coal  and  just  above  the  Alid- 
dle  Washington  Limestone 


Cl.W’S. — Fire  or  potter’s  clay  occurs  directly  underneath  all 
the  coal  seams,  though  the  layers  are  sometimes  very  thin.  In 
almost  every  instance  iron  is  present  in  sufficient  quantity  to 
render  the  clay  Avorthless.  The  only  bed  of  persistent  value  is 
that  underlying  the  Kittanning  Coal,  which  is  of  considerable 
thickness  and  geographical  extent.  It  is  used  for  brick  and 
earthenware  at  numerous  localities  along  the  Ohio  river  from 
Beaver  county  down  to  about  midway  between  Steubenville 
and  the  mouth  of  Yellow  creek.  AA  ithin  this  district  but  lit- 
tle use  has  been  made  of  this  clay,  and  it  has  been  thought 
best  to  defer  the  close  investigation  of  it  until  the  northei’n 
portion  of  Beaver  county  could  be  examined.  A very  good 
bed  of  clay  is  found  under  the  Ohio  “Strip-vein  ’ in  Beaver 
county,  but  it  is  not  persistent.  Fire-clays  are  ot  common  oc- 
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currence  in  tlie  Terrace  deposits,  but  Vvdtbin  tliis  district  tbeir 
value  has  not  been  determined  by  any  practical  tests. 

Grood  clay  for  brick  making  is  found  generally  distributed  in 
tbe  subsoil.  Xear  Pittsburg,  tb.e  shales  about  100  feet  below 
Pittsburg  coal,  are  employed  for  tbis  purpose,  and  make  a very 
good  bjick. 


Bar'd.- — -Sand  for  tbe  manufacture  of  glass  is  obtained  oppo- 
site Belvernon,  on  tbe  Monongabela  river,  and,  no  doubt,  if 
systematic  search  were  made  at  tbe  same  altitude  above  tbe 
river,  other  localities  of  equal  value  woidd  be  found.  Tbis  de- 
posit has  been  fully  described  in  Chapter  I.  It  is  180  feet 
above  tbe  river,  and  is  a detrital  deposit  on  one  of  tbe  old  ter- 
race shelves.  A similar  sand  occurs  on  tbe  other  side  of  tbe 
river  at  BelVernon,  but  is  said  to  be  hardly  so  well  fitted  for 
tbe  manufacture  of  fine  glass.  That  obtained  on  tbis  side  is 
used  at  tbe  Belvernon  Glass  W orks,  and  is  shipped  in  large 
quantities  to  Pittsburg.  Tbe  mirror  glass  made  at  Belvernon 
is  said  to  be  tbe  finest  made  in  Ameriea. 

Tbe  sand  of  tbe  terrace  at  275  to  "300  feet  above  the  river 
may  eventually  prove  valuable.  No  openings  have  been  made 
in  it,  and  on  tbe  terrace  wall  the  clay  and  sand  are  indiscrimi- 
nately mingled.  In  the  vicinity  of  Greensboro’  it  might  be 
well  to  make  trial  excavations  to  determine  tbe  character  or 
the  sand.  Tbe  terrace  is  well  defined  there. 


Petroleum. — Within  tbe  limits  of  tbe  district  petroleum  has 
been  obtained  in  considerable  quantity  on  Dunkard  creek,  in 
Greene  county,  and  on  the  Ohio  river  opposite  Smith’s  ferry,  in 
Beaver  county.  Bespecting  tbe  latter  locality,  our  imforma- 
tion  at  present  is  somewhat  meagre,  it  being  thought  best  to 
defer  tbe  detailed  investigation  until  tbe  examination  of  north- 
ern Beaver  is  complete.  The  productive  territory  is  principally 
on  the  opposite  side  of  the  river,  and  the  rocks  yielding  oil  do 
not  reach  tbe  surface  anywhere  within  tbe  district.  The  rela- 
tions cannot  be  discussed  without  entering  into  a discussion 
also  of  some  points  of  statigrapby  now  in  dispute,  Avbich  /Can 
be  settled  only  after  a careful  study  of  the  northern  region. 
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On  Duukard  creek  the  oil  area  is  extremely  limited,  as  al- 
ready shown  in  the  description  of  Dunkard  township,  Greene 
county.  Evidences  of  the  presence  of  oil  are  found  on  Whitely 
and  Little  AYhitely  creeks,  in  Greene  count}^,  and  small  quan- 
tities were  obtained  many  years  ago  in  Fayette  count}*,  onDun- 
lap’s  creek,  just  above  Brownsville.  It  is  unfortunate  that  in 
all  these  localities  the  records  of  borings  are  very  imperfect. 
Few  were  kept,  and  of  those,  none  are  now  accessible.  Ho 
definite  information  respecting  the  amount  produced  can  be  ob- 
tained, and  most  of  the  facts  concerning  tlie  oil  horizons  and 
the  productions  were  given  by  Mr.  Cephas  "Wyley,  of  Dunkard, 
to  whom  I am  indebted  for  many  personal  favors. 

The  quantity  of  oil  in  the  Dunkard  area  is  undoubtedly  very 
great.  The  sandstones  at  the  more  important  liorizous  seem  to 
be  saturated,  as  they  undoubtedly  yielded  more  or  less  in  each 
boring,  and  some  of  the  wells  produced  very  largelj*  for  a time. 
Most  of  these  promising  wells  suddenly  ceased  flowing,  and 
gave  up  notbing  afterward  when  pumped.  For  this  reason  the 
region  lost  its  reputation,  and  the  quantity  of  oil  was  regarded 
as  inconsiderable.  But  the  cessation  of  production  was  not 
owing  to  lack  of  oil.  The  wells  were  bored  without  casing, 
through  the  shales  of  the  Lower  Barren  Series,  which  are  cohe- 
sive enough  to  stand  when  dry.  But  when  the  oil  and  water 
poured  throu^i  the  hole  these  shales  were  converted  into  mud, 
and  the  wells  “caved,”  thus  effectually  stopping  the  flow.  At- 
tempts to  clean  them  out  only  increased  the  difficulty,  by  fill- 
ing the  seams  and  crevices  of  the  sandstone  with  clay,  and 
thoroughly  sealing  them.  Had  the  wells  been  properly  cased, 
the  history  of  the  locality  would  have  been  different,  for  those 
which  were  cased  fell  off  in  yield  gradually,  and  quite  a num- 
ber of  them  are  still  productive.  The  character  of  the  oil  has 
been  referred  to  in  another  portion  of  this  report. 

Three  persistent  sandstones  have  been  found  in  the  wells  at 
165,  425  and  560  feet  below  the  Pittsburg  coal,  and  their  thick- 
ness are  66,  50  and  400  feet  respectively. 

The  first  or  upper  sandstone  shows  some  variation,  being 
sometimes  only  ten  feet  thick,  and  occasionally  it  is  replaced 
by  shale.  It  is  an  important  oil  rock  throughout,  as  appears 
from  the  fact  that  in  AYylie  well.  Ho.  2,  oil  ivas  struck  at  little 
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more  than  160  feet,  while  in  17o.  1,  barely  200  yards ‘away,  th© 
strike  vras  at  206  feet  below  the  Pittsburg  Coal.  It  is  worthy 
of  note,  that  where  this  sandstone  is  replaced  by  shale,  the  shale 
contains  no  oil. 

The  second,  or  middle  sandstone,  is  quite  constant  in  thick- 
ness, and  is  the  chief  repository  of  oil  in  this  region.  The  top 
of  the  rock  is  usually  425  feet  below  the  coal,  though  in  two 
wells  it  seems  to  be  barely  400.  The  strikes  of  oil  in  this  rock 
ai’e  at  variable  distances  below  the  coed,  being  400  feet  on  the 
Poss  farm  ; 425  feet  in  the  Butler  well ; 443  feet  in  AYyley,^ 
Ino.  2,  and  463  feet  in  AYyley,  iSTo.  3. 

The  third  sandstone  is  double,  the  divisions  being  separated, 
by  some  shale  and  coal,  a mass  of  undetermined  thickness,, 
though  probably  not  more  than  thirty  or  forty  feet.  It  has 
been  reached  only  in  AViley  ISTo.  1,  and  in  one  of  the  Bailey 
wells.  In  the  former  it  yielded  a little  oil,  but  in  the  latter  it 
is  barren.  The  Bailey  well  is  down  400  feet  in  this  rock,  and 
and  has  not  yet  passed  through  it. 

These  sandstones  are  identifiable  without  ditficulty.  The- 
first  is  exposed  in  the  river  bluffs  above  Greensboro’,  and  is  -a 
marked  feature  to  a considerable  distance  above  Morgantown, 
in  AVest  A^irginia.  This  I have  called  the  Ilorgantoivn  Sand- 
stone. The  second  is  the  d/a/;onb?(/.  The, interval  between  it 
and  the  Pittsburg  Coal  is  small  compared  with  that  at  many 
localities  farther  north  and  east,  but  the  structure  of  the  rock 
and  its  relations  to  others  underl3'ing  it  leave  no  room  to  doubt 
the  identification.  It  contains  conglomerate  laj’ers,  and  rarely 
some  carbonaceous  matter.  Its  base  is  oidy  eightj^-five  feet 
above  the  top  of  the  ^/uV(i  sandstone,  Avhich,  as  has  been  stated, 
is  double.  The  upper  portion  belongs  to  the  Lower  Productive 
Coal  series,  and  the  lower  to  the  Great  Conglomerate.  The 
latter  is  described  as  containing  pebbles  in  great  quantity.  In 
the  AViley  well  oil  Avas  obtained  at  578  and  612  feet,  so  that 
the  upper  division  may  be  regarded  as  the  oil-bearing  rock. 
This  is  clearly  the  sandstone  which  has  usually  been  termed 
“ Tionesta,”  but  that  name  has  been  erased  from  the  list  as  a 
synonym  of  the  Conglomierate,  and  Prof.  Lesley  has  identified 
the  stratum  Avith  the  Piedmont  Sandstone  of  Alaryland.  The- 
horizons,  then,  arc  as  folloAV  : 
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1.  Morgantown  Sandstone,  Dunkard. 

2.  AEalioning  Sandstone,  Dunkard,  AYliiteley,  Dunlap's  creek. 

3.  Piedmont  Sandstone,  Dunkard. 

Tlie  rocks  along  Dunkard  creek  show  no  signs  of  disturb- 
ance worthy  of  comparison  with  that  found  in  the  interesting 
oil-break  of  West  Virginia.  There,  as  I have  shown  else- 
Avliere,'"  the  strata  are  so  crushed  and  dovetailed,  that  no  tv.’O 
borings  show  even  ap}iroximately  the  same  section ; but  here 
there  is  no  break  deserving  the  name.  About  half  a mile  north 
from  the  Bailey  wells  and  near  the  Twin  wells,  a slight  fold 
crosses  the  creek,  having  a direction  of  X.  20°,  W.  Mag.  The 
sandstone  underlying  the  Pittsburg  Coal  is  seen  dipping  east- 
ward ly  and  forming  a dam  in  the  stream,  while,  seventj-'  yards 
away,  the  crest  of  the  fold  appears  on  the  right-hand  side  of 
the  creek,  exposing  the  shale  below  for  a horizontal  distance  of 
forty  feet.  Beyond  that  the  sandstone  dips  quickly  to  the  creek. 
The  disturbance  is  slight,  and  cannot  be  traced  away  from  this 
exposure,  but  near  Taylortown,  two  miles  farther  up,  it  is  dis- 
tinctly shown  in  the  road,  where  on  its  western  slope  the  Pitts- 
burg Coal  has  a dip  of  nearly  6°.  On  Big  and  Little  AVhitele}" 
nothing  of  the  kind  was  observed,  but  the  localities  on  those 
streams,  where  wells  were  bored,  are  almost  on  the  line  of  this 
axis,  correction  beino;  made  for  ma2:netic  variation.  The  well 
on  Dunlap’s  creek,  in  which  oil  was  found,  was  bored  near  the 
crest  of  a little  fold  there,  which  keeps  the  Pittsburg  Coal  above 
the  stream  for  nearly  two  miles  from  the  river. 

The  borings  tell  the  same  story  with  the  surface.  They  give 
no  evidence  of  faults  or  crushes.  The  intervals  between  the 
sandstones  vary  little  in  the  ditferent  wells ; no  extensive 
crevices  occur,  and  in  boring  the  tools  seldom  dropped  more 
than  two  or  three  feet.f  At  the  same  time  crevices  of  small 
size  are  of  frequent  occurrence,  and  oil  was  obtained  only  when 
a crevice  was  struck.  That  these  cavities  communicate  Avas 
handsomely  demonstrated  on  the  Ross  farm,  Avhere  a very  fine 
Avell  was  tapped  and  drawn  off  by  another,  'bored  only  a few 
yards  aivay.  The  great  frequency  of  these  fissures  can  hardly 

* Notes  on  Geology  of  West  Virginia,  Proc.  Anier.  Phil.  Soc.,  1875. 
t “Dropping  of  the  tools”  is  due  in  many  cases  to  “scaffolding”  in  tho 
Avell,  and  not  to  hollows  or  fissures  in  the  rock.  [J.  P.  L.] 
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be  explained  by  supposing  them  to  be  the  result  of  shrinkage ; 
and  it  seems  necessary,  as  well  as  in  accordance  with  observed 
facts,  to  regard  them  as  due  to  the  action  of  some  disturbing 
force  exerted  along  the  line,  but  without  sufficient  energy  to 
produce  permanent  effects  visible  on  the  surface. 

This  seems  especially  probable  when  we  consider  the  limited 
area  in  which  the  oil  can  be  procured.  The  great  oil-break  of 
West  Virginia  is  merely  an  anticlinal  reaching  certainly  from 
the  Great  Kanawha  river  nortliAvard  into  Ohio,  which  exhibits 
violent  faulting  and  crushing  within  the  fold,  in  the  vicinity 
of  the  Baltimore  and  Ohio  railroad.  East  and  west  from  this 
violently  disturbed  region,  which  is  very  narrow,* the  rocks  are 
almost  horizontal  for  a considerable  distance,  until  on  each  side 
they  are  abruptly  cut  off  by  a fault  that  is  on  the  east  side  at 
Ellenboro’,  being  one  of  several  hundred  feet.  Outside  of  the 
narrOAV  break  the  rocks  are  regular  and  in  no  wise  distorted. 
AVithin  the  break  the  borings  become  productive  wells,  whereas 
outside  no  productive  wells  have  been  obtained,  though  many 
borings  have  been  carried  down  to  the  oil-bearing  strata.  There 
are  no  crevices,  but  the  rock  contains  petroleum,  just  as  within 
tlie  “break.  The  same  is  true  in  the  Dunkard  region.  There 
the  productive  area  is  less  than  two-thirds  of  a mile  wide  from 
east  to  west.  Outside  of  this  no  wells  have  yielded  anything, 
although  the  number  of  borings  is  very  large.  How  far  south- 
ward the  area  extends  has  never  been  ascertained,  as  the  creek 
bed  coincides  with  the  anticlinal  only  in  the  vicinity  of  Bob- 
town.  Southward  from  this  no  borings  have  been  made  along 
the  anticlinal.  The  prejudice  was  in  favor  of  “bottom”  lands, 
not  only  because  they  are  at  a lower  level  than  the  upland,  but 
also  because  it  was  believed  that -oil  has  a tendency  to  flow  into 
hollows.  It  was  held,  also,  that  the  extreme  abruptness  of  the 
hills  along  the  creek  proved  that  there  the  disturbance  was  most 
violent.  For  these  reasons  those  boring  folloAved  the  creek  and 
occupied  barren  ground,  and  no  wells  were  sunk  along  the  line 
of  disturbance.  On  Dunlap’s  creek  the  boring  made  near  the 
<3 rest  of  the  little  axis  there  obtained  oil.  Borings  made  away 
from  it,  though  piercing  the  same  rock,  found  none. 

Experience  having  shown  in  AA^est  A^irginia  and  south-west 
Bennsylvania  that  oil  could  be  procured  in  economical  quanti- 
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ties  only  where  there  seems  to  have  been  some  decided  dis- 
turbance of  the  strata,  those  engaged  in  procuring  this  oil  came 
to  regard  this  disturbance  as  necessary  to  the  original  produc- 
tion of  the  oil  itself.  But  a few  considerations,  I think,  will 
suffice  to  show  that  the  oil  in  no  wise  owes  its  origin  to  dis- 
turbance of  strata,  and  that  the  only  effect  of  the  disturbance 
has  been  to  provide  reservoirs  for  the  oil  in  the  rock  already 
oil-bearing. 

The  similarity  between  the  products  obtained  by  distillation 
of  petroleum  and  those  obtained  by  the  destructive  distillation 
of  wood,  peat,  lignite,  cannel  coal  and  carbonaceous  shale  has 
led  to  the  belief  that  petroleum  results  from  the  distillation  of 
carbonaceous  shales,  and  that  the  sandstones  or  limestones  con- 
taining the  oil  are  only  receivers  for  the  distillate.  But  this 
hypothesis  is  unable  to  account  for  many  facts,  by  wdiich,  in- 
deed,, it  is  Avholly  contradicted.  Thus  the  Trenton  Limestone, 
in  Ontario,  contains  petroleum  in  localities  where  it  rests  di- 
rectly on  the  metamorphic  rocks,  Avhose  metamorphism  must 
have  been  complete  before  the  limestone  was  formed.  It  Avill 
hardly  be  suggested  that  the  petroleum  came  from  an  overly- 
ing rock,  for  the  heat  invoked  to  perform  the  distillation  is 
from  the  interior,  and  it  could  not  fail  to  affect  the  lower  rock 
even  more  than  the  upper.  The  oil  must  he  indigenous  to  the 
limestone  in  this  case.  Prof.  T.  S.  Hunt  adduces  equally  good 
proof  that  the  oil  is  indigenous  to  the  Corniferous  Limestone 
of  Canada. 

In  the  Dunkard  reo-ion,  the  Morgantown  and  IMahonins; 
Sandstones  are  saturated  Avith  oil,  for  no  Avell  Avas  bored  Avith- 
out  finding  greasy,  strongly  odorous  rook  at  each  horizon, 
though,  as  previously  stated,  no  supply  of  oilAAms  obtained  un- 
less a cavity  AA’as  struck.  The  quantity  of  oil  present,  there- 
fore, must  he  enormous. 

Prom  the  scanty  information  Avhich  can  be  procured  respect- 
ing the  borings,  I learn  that  black  shales  occur  betAveen  the  first 
and  second  sandstones,  as  well  as  hetAveen  the  second  and  third, 
Avhile  betAA^een  the  third  and  the  cong-lomerate  there  is  a thin 
bed  of  coal,  AAdiich  is  soft  and  altogether  unchanged.  It  is 
asking  too  much  of  one’s  credulity  to  suppose  that  the  feAV  feet 
of  carbonaceous  shale  in  these  inteiwals  would  haAm  yielded 
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sufficient  oil  to  saturate  two  enormous  beds  of  sandstone  and 
yet  have  retained  so  much  carbonaceous  matter  as  to  be  black 
shale  still.  It  is  equally  improbable  that  the  shales  could  have 
yielded  this  matter,  while  the  coal  below  remained  wholly  un- 
changed. 

Underlying  the  oil-bearing  rocks  in  the  West  Virginia  oil- 
break  is  a great  mass  of  red  shale,  several  hundred  feet  thick. 
Its  place  is  below  the  Umbral  Limestone  and  the  Waverly  Con- 
glomerate. One  hastily  considering  the  question  might  con- 
clude that  this  shale  yielded  the  oil  during  the  convulsion  which 
produced  the  anticlinal.  But  the  means  would  not  he  compe- 
tent to  the  end.  The  convulsion  was  explosive  along  the  line 
of  the  lireak,  and  especially  in  the  richly  productive  area.  The 
whole  top  of  the  fold  was  blown  out  and  the  fragments  falling 
back  seemed  to  have  braced  up  the  sides.  So  violent  was  the- 
movement  that  the  force  must  have  been  dissipated  in  the  at- 
mosphere, very  little  of  it  being  converted  into  heat.  If  it  had 
been  accompanied  with  sufficient  heat  to  volatilize  oils,  the 
gases  would  inevitably  have  escaped,  owing  to  the  remarkable- 
shatterino-  of  the  rocks. 

o 

But  it  seems  to  me  quite  clear  that  the  force,  even  if  compe* 
tent,  was  not  exerted  in  this  direction.  The  thin  coals  in- 
volved in  the  sides  and  interior  of  the  break  have  been  sub- 
jected to  terrible  treatment.  They  are  tossed,  broken  and  dove- 
tailed between  other  strata.  I have  already  stated  that  the  con- 
fusion produced  by  this  crushing  and  faulting  is  so  great  that 
the  records  of  borings  made  barely  thirty  yards  apart  show  lit- 
tle resemblance.  Yet  the  coal  is  wholly  unchanged  in  char- 
acter, being  the  same  without  as  it  is  within  the  break. 

The  question  naturally  arises,  “ Is  not  the  assumption  that  the 
oil  arises  from  distillation  of  the  shales,  unnecessary  ? ” The 
origin  of  the  oil  can  be  readily  explained  in  a simple  way — in 
a way  fully  according  with  well-known  facts  and  without  re- 
sort to  any  hypothesis  of  violence.  It  is  well  known  that  petro- 
leum is  one  extreme  of  change  in  organic  tissue.  In  vegetable 
matter  the  process  may  take  one  course  and  give  us  coal,  but 
that  it  is  carried  in  the  other  direction  is  amply  proved  by  the 
Trinidad  deposit,  which  in  composition  is  allied  to  the  Gra- 
hamite  of  the  West  Virginia  oil  region.  Animal  matter  must 
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Lave  produced  largely  the  oil  of  the  Trenton  and  Corniferoiis, 
in  Canada,  and  of  the  ISTiagara,  in  Illinois ; hut  in  the  Mahon- 
ing and  Morgantown  Sandstones  of  Dunkard  creek,  the  oil  has 
come  from  vegetable  matter.  Those  rocks  are  charactei  ized  bj 
a vast  number  of  impressions  of  stems,  of  which  nothing  but 
impressions  remain.  Casts  are  of  rare  occurrence.  Occasional!} 
a thin  scale  of  coal  marks  the  place  of  the  bark  and  then  a cast 
of  the  stem  is  found.  But  an  insignificant  proportion  only  ot 
the  stems  took  this  shape. 

Here,  then,  was  sufficient  material  for  the  production  of  the 
oil.  . We  find  the  oil  in  the  rock  ; we  find  proofs  of  the  presence 
at  one  time  of  a vast  amount  ot  vegetable  matter,  which  v as 
capable  of  changing  into  oil.  The  vegetable  matter  has  wholly 
disappeared ; it  has  left  no  coal,  but  the  coal  is  satuiated  v ith 
oil.  It  seems  to  me,  therefore,  in  the  highest  degree  probable, 
that  this  vegetable  matter,  instead  of  being  converted  into  coal, 
was  converted  into  petroleum,  and  that  the  oil  is  indigenous  to 
these  sandstones.  (See  the  discussion  of  this  argument  by  the 
fossil  botanist  of  the  Survey,  Mr.  I^eo  Lesquereux,  in  Beport 
of  Progress,  1874,  J,  pages  104-107.) 

It  must  be  understood  that  the  above  statement  is  confined 
in  its  application  to  the  Southern  Oil  District.  It  may  not  at 
all  apply  to  the  loose-grained  and  gravel  oil  belts  of  the  Alle- 
gheny lliver  region,  which  can  hold  large  quantities  of  pe- 
troleum without  the  aid  of  cavities  or  fissures  produced  b} 
structural  disturbance  of  the  strata.  In  the  southern  area  the 
rocks  are  fine-grained  and  compact,  and  seem  to  require  lines 
of  disturbance  to  enable  them  to  hold  stores  of  oil. 
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To  Prof.  J J.  Stevenson^ s Report  on  the  Geology  of  Greene,  Wash- 
ington^ part  of  Allegheny  and  part  of  Beaver  Counties,  Pa. 
1874. 


Note. — In  all  cases  (except  of  proper  names)  C.  means  coal ; C.  M.  coal 
mine,  whether  drift,  shaft  or  stripping  ; U.  C.  M.  Upper  Coal  Measures  ; L. 
C.  M.  Lower  Coal  Measures ; U.  B.  M.  and  L.  B.  M.  Upper  and  Lower  Bar- 
ren Measures. 

T.  means  township  ; W.  Co.  Washington  County ; G.  Co.  Greene  County 
L.  means  Limestone;  U.  Wash.  L.  Upper  Washington  Limestone,  &c. 

SS.  means  Sandstone  ; Mah.  SS.,  Mahoning  Sandstone. 
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Balt,  and  Ohio  R.  R.  line 9 

Bane’s  (David)  C.  M ' 183 

Banfield’s  C.  Mine 234,236 

Baptist  Church  ; D.  X 39, 41 

“ Centre  T.  Section 158 

“ Aniweil  T 189 

“ Donegal  T.  Section — 267 

Barnhart’s  (S.  11.)  0.  M 131,170 

Barnard’s  (N.)  C.  M 176 

Barometric  measnrements.. . . 351 

Barr’s  (J)  and  (R.)  C.  M 220,260 

Bartleson’s  C.  M 289 

Bates  fork  of  10  Mile  run 146, 161 

“ Sandstone 192 

Bavington  (Mr.) 271 

Bayard’s  C.  Mine 163 

Beallsville 216 

Beam’s  run 297 

“Bearing-in”  bench,  Pitts.  C.,  71,  314, 
322, 329. 

Beaver  City  terrace 16 

Beaver  Co.  described ; geolo- 
gy   3, 334 

Beaver  Co',  long  section,  by  I. 

C.  White 334, 335 

Beaver  Co.  terraces 16 

Bedell’s  C.  Mine 297 

Bell’s  (Jesse)  C.M 100,144 

Bell’s  (J.  M.)  C.  Mine 151 

Bell’s  C.  Mine,  Peters  T.,  223, 

227, 238, 294. 

Bell’s  Run  coals 143 

Bell’s  Run  Section,  Morgan  T.,  143 

Belleair  river-bed 19 

Belleroiohoon  in  L.  IV 49, 242 

Belton 5 

Belvernon  terraces 13 

“ anticlinal  axis 26 

“ height  of  Pitts  C. . . 208,213 

“ sandstone 390 

“Bench”  C.  of  Pitts.  C.  cat-a- 

cornered 276 

Bentley  ville  ; synclinal 27,216 

Berkheimer’s  (J.)  0.  M 177 

Bethel  Church,  Jefi.  T 284 

Bigger’s  "c.  Mine 272 

Bigger ’s  run  coal,  L.  B.  M 79 

Big  Mill  Cr.;  oil  wells. , ; 346, 349 

Big  Traverse  Cr, 32,  335 
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Birdseye  in  Great  Lime 230 

Birmingham  ; Shale  L.  B.  M.  79, 309 

Blackburn  colliery 299 

Black  Diamond  run 210 

Black  fossil  of  L.  B.  M 76, 79 

Black  gravels 12 

Black’s  C.  Mine 238 

Black’s  (A.)  C.  M 343,344 

Black  shale  ; over  L.  X 41,66 

“ “ fossiliferous Ill 

“ “ Richhill  T 177 

“ “ 60,, ft.  X Pitts.  C. . 327 

“ “ oil  wells 395 

Blacksville  , section 26, 107, 108 

Blank’s  C.  Mine 299 

Block  coal,  Robeson  T 271 

Block  coal,  Pitts.  C 276 

Blockg  of  S.  S.  on  hilltops 184 

“ “ “ on  Cross  Cr...  291 

“ of  Mahoning  S.  S 342 

Bloom’s  C.  Mine 343 

Bluffs  of  Waynesburg  S.  S . . . 58 

“ of  S.  S.  in  Morris  T 192 

“ “ “ on  Cross  Cr...  287 

“ “ “ in  Robinson  T.  326 

“ of  Morgantown  S.  S. 

Beaver  county 337 

“ of  Mahonihg  S.  S 340 

Boat-shaped  horsebacks,Pitts- 

burg  Coal 308 

Bobtail  Oil  well 101 

Bobtown  ; axis 95,394 

Bock’s  mills 338 

Bollenfield  Sch.  H.  coals 141 

Boon’s  (J.)  C.  Mine 247 

Boon’s  (T.)  C.  Mine 236 

Boring  records  lost 391 

Borings  in  river  beds 19 

Bosworth’s  limestone 164 

“ Bottom  ” bench,  Pitts.  C. . . 211,276 
“ Independence  T.,  295, 304, 328 

Boulder  gravels 13 

Bowen’s  Fork  coals 100 

BowerhilP  Station 30,315 

Bowerhilfc.  Works 227, 315, 318 

Bowlsby’s  (J.)  C.  M 93 

Bowser’s  (A.)  C.  M 176 

Bowser’s  (D.)  C.  M 137 

Bowser’s  (Jac.)  C.  M 136 

Boyd’s  run 146 

Brachiopods  in  L.  IV 242 
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Braddock’s  Fields ; Station, 

Braden's  C.  Mine. 

Brecciated  limestone 

Briar  Hill  C.  Works 

“Brick”  bench  in  Pittsbu 


17, 27, 301 
345  I 

. 325, 326 
271  : 


rtr 

* o 


Coal,  71, 211, 212, 214, 225, 229, 233, 277, 


295, 308, 309, 314, 321, 332, 336. 


“ Brick”  bench  in  Wash.  Co.  2S6  ; 
“Brick  ” bench  in  Wajme  Co.  207,293  | 
Bridgeville  : terrace...  15,316,317,319.  j 

Brister’s  (H.)  C.  Mine 175  j 

Brook’s  C.  Mine 343 

Brown  (Mr.) 107 

Brown’s  (S.)  C.  Mine 92, 107 

Brown’s  Fork  rocks 4, 38, 159, 192 

Brown’s  Island 33 

Brown’s  Mill  coals 106 

Brown’s  (D.)  sandstone 291 

Brownlee’s  (J.)  coal 251 

Brownsville 20 

Brownsville  road 306 

Brownsville  dam  coal 179 

“ Wash.  Co.,  described,  51 
Brush  run,  31,183,231,246,247,259,293  ! 

“ “ section 226 

“ “ Hopewell  T.,  section,  289  : 

Brushy  Fork  section 159, 160 

Bryan’s  C.M. — coal  analyzed,  348,383 

Bryozoans  in  U.  B.  M 49,231  | 

Bryson’s  Store  section 292  j 

Buckingham’s  (A.)  C.  M 229 

Buckingham’s  (E.)  C.  M . . . . 176 

Buffiilo  Creek 2,  5 

“ Independence  T 292 

“ section 292 

BullaloT.  Wash.  Co.  geologj^,  253 

“ “ depths  of  coal  beds,  359 

Bufi'alo  village 290,291 

Buffington’s  C.  IMine 216 

Building  stone,  Wav’iie.  S.  S..  143 

Building  stone  on  Raccoon  Cr. 

and  Ohio 342 

Building  stone.  Economic  ge- 
ology  3S8 

Bulger 32 

Bulger  anticlinal  traced 31, 32 

“ “ in  Beaver  Co.,  275,  335, 337 

Bulger  tunnel  section.  Smith  279 

Burgen’s  C.  Mine 217 

Burgetts’  C.  Mine 113 

Burgettstown  road 275, 209 


Burgettstown  road  section  . . . 280 

“ station 278 

“ svnclinal  traced  32 

Burson's  school  house 1.37 

Burwell’s  (A.)  C.  M 130 

Bushfleld’s  C.  Mine 285 

Bu.shtield’s|(Mrs.)  cannel 381 

Bushrock  S.  H.  section 285 

Bush  run  coals 136 

Butler  oil  well 101 

Buxton’s  section.  Cross  Cr....  288 

Calcite  films  on  coal  faces 271,321 

Caldwell  (Mr.) 289 

Calhoun's  C.  IMine 347 

Calaviodendra,  Wayne.  C. 

roof 131 

Camp  run 293 

Campbell’s  run 326 

Campbell’s  C.  Mine 345 

Camden 299 

Caiyden  C.  Works  section 301 

Candor 280 

Cannel  C.  bed,  L.  B.  M 76 

“ (semi)  in  Hineveh  C.  110 

“ (semi)  146 ; Aleppo  T.  165 

“ (semi)  in  Pitts.  C 233,271 

“ (semi)  Pitts.  C.,  Han- 
over township 274,316 

“ (semi)  Kittanning  C.  349 

Cannonsburg 4, 15,  30, 230, 234, 230 

Cannonsburg  gravels 15 

“ limestone  analyzed,  388 

Cannon  at  Frankfort  Spring.s,  337 

Canton  T.  Wash.  Co.  geology,  244 

“ “ depths  of  coal  bed,  362 

Carman’s  fossils 295 

Carmichael’s 130, 131, 133 

Carmichael’s  terrace 11 

Carroll  T.  Wash.  Co.  geolog%%  209 

“ “ depths  of  coalbed,  357 

Carson’s  (J.) 256 

Casber’s  C.  Mine 225 

Casteele  run 141 

Castor’s  Coal  IMine 297 

Caves  in  Filmore  S.  S 39 

Cavities  in  Waynesburg  S.  S . 58, 133 

Cecil  T.  Wash.  Co.  geology.. . 229 

“ “ depths  of  coalbed....  364 

Cement ; in  Great  L 221;  64 

Cemetery  Hill,  Frank  T 250 

“ Limestone  46;  section,  247 
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Centreville 26, 180 

Centre  school  house 96, 142 

Centre  T.  Greene  Co.  geology,  152 
“ “ depths  of  coalbed,  373 

Ceylon  Post  Office 126 

Chamberlain’s  (C.)  C.  M 185 

Champlain  clay  formation  ...  21 

Chartiers  T.,  Washington  Co. 

geology 232 

“ “ depth  of  coal  bed,  362 

Chartiers  T.,  Allegheny  Co. 

geolog  j' 311 

Chartiers  creek 4, 186, 229, 251, 326 

“ “ mouth  rocks..  311 

“ “ section  in  S.  Fayette  T.  317, 318 

“ “ terraces 15 

Chase’s  (J.)  lime:  IV 199 

Cherry  Valley  P.  0 270, 280, 281 

Cheat  river,  source  of  drift. . . 18 

“ “ mouth  rocks 91 

Chonetes  granulifera  abun- 
dant  80,310 

Cincinnati  C.  Works 320 

Clark’s  (S.)  C.  Mine 208 

Ciarksville  ; gravel 3, 12 

“ section 176 

“ coals 137, 141 

Classification  of  the  rocks 23 

Clay  under  Strip  Vein 389 

Clays ; economic  geology 389 

Clay  veins  in  coal,  228, 276, 279, 308, 324 

“ “ in  Wash.  C 53 

“ “ in  Pitts.  C.,  70, 307, 316,324, 326 

Clay.sville 51, 202 

Claysville  axis  traced 31 

“ in  Canton  'f 240 

“ on  Bufl'alo  Cr 253 

“ in  Donegal  T. 201 

‘‘  in  Mt.  Pleasant  T. . 268 

“ crosses  Ohio  river 311 

Clear’s  C.  Mine 345 

Cliffs  of  Freeport  S.  S 86 

Cli  nton 28, 329, 331 , 332, 333 

“ gravels 12 

Clokeyville 241 

Clouse’s  Mill  166,  section 196 

Clover  run,  limestone 43,156 

Clovis’  (J.)  C.  Mine Ill 

Coals  of  L.  D.  M.  described  . . 78,79 

Coal  IVof  Ohio  (Kitt.  C.)....  87 

“ VTI6inD.  B.  M 80 
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Coal  VIII  of  Ohio 65, 66- 

“ VIII  A (Redstone  C.)  ..  68 

“ IX  of  Ohio 63 

“ X (Uniontown  C.) 63 

“ XI  (Waynesburg  C.)  . . . 59 

“ XIII  (Washington  C.)..  51, 

Coal  strings  descend  into  the 

clay 142 

Coal  between  L.  floor  and  roof,  228 

Coal  fragments  in  clay 14 

Coal  boulders  in  sandstone . . . 285 

Coal  beds  consolidated  before 

others  were  deposited 137 

Coal  consumption  of  Waynes- 
burg   148 

Coal  resources  of  the  district,  376 

Coal  trade  of  the  Ohio  river. . 10 

Coal  Bluff 220,221 

Coal  Lick,  Franklin  T 140 

“ section 147 

Coal  Valley 299 

Cochran’s  Mill 296 

Coen’s  (J)  C.  Mine 107 

College  grounds 138 

Coke  made  from  slack 309, 147 

“ Pitts.  C.  slack 277 

Columbia 210 

Colvin’s  run 104 

Colvin’s  (V.)  C.  Mine 214 

Conglomerate  in  L.  B.  M 81 

Connelisviile  (M’Con.) 31,235 

Conner’s  )G.  W.  C.  M 126 

Cook’s  Station  terrace 15 

Cooley’s  C.  Mine 336 

Coon’s  Island  synclinal 261 

“ Station,  long  section. . 262 

Coon’s  Island. 264 

Cooper’s  (Mrs.)  C.  M 185 

Cooper’s  (J.)  L.  I 252 

Copper 387 

Coprolites  in  shale,  300'  above 

Pittsburg  C 238 

Cortney’s  C.  Mine 339 

Cost  of  sinking  shaft 247 

Cotter’s  C.  M. — coal  analy.sed,  345, 383 

Couch’s  C.  Mine. 219 

Cowan’s  C.  Mine 306 

Cox’s  C.  Mine 141,142 

Cox’s  (J.)  C.  Mine 107,331 

Crabapple  coals 167 

Crabapplerun 345 
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Craft’s  (W.  E.)  L.  IV. 191 

Craft’s  run 191 

Grafton  section 312 

Craig’s  run  140 

Craig’s  (B.)  section 252 

Craig’s  (W.)  C.  Mine 291 

Crayne’s  (Mr.)  run 11-1,146 

Creek  Vein  of  Yellow  Cr 87 

Creigh’s  (Dr. ) section. 247 

Gregg’s  (J.)  C,  Mine 133 

Crinoidal  L.  (L.  B.  M.)  de- 
scribed  79 

Crinoidal  L..-. . 76, 272,  303, 309, 312, 326 

“ Baldwin  T 306 

“ Sheffield  S.  W.. , 311 

“ Robinson  T 328 

“ Meek’s  run 331  j 

“ Hanover  T.  Beav.  337 

“ Raccoon  Cr. 338 

■“  Hopewell  T.  Ohio  310 

“ Moon  T 342,344 

“ Georgetow'n 346,348 

Cristler’s  C.  Mine 347 

Cross  Creek 5, 32, 209, 295 

Cross  Cr.  T.,  W.  Co.,  geologj%  284 
“ “ depths  of  coal  beds  365 

Cross  Cr.  road,  village 284, 287 

Cross-roads  used  for  mapping,  351 

Cronch’s  (Elias)  C.  M 180 

Crook’s  run  section 90 

Croup’s  run  section 197, 198 

Crow’s  Mill 167 

Crow’s  Island 340 

Crumpshon’s  (J.  M.)  C.  M.. . 99 

Crustaceans  in  L.  VI 47, 51 

“ in  black  shale Ill 

“ in  black  shale.  Centre,  152 

“ o ver  L.  Ill,  Kott.  T. . . . 225 

Ctenacanthus  Mnrshii 49 

Cumberland  T-,  G.  Co.,  geol.  125 

“ “ depths  of  coal  beds,  370 

Curryville 221,223 

Dage’s  (J.)  C.  Mine 185 

Daniel’s  run 181 

Date  of  Erosion  of  District ...  20 

Davidson’s  (J.)  G.  M 134 

Davidson’s  ferry 134 

Davistown  in  Dunkard 97, 99 

Day(S.) 192 

Day’s  (J.)  Lime.  VI 191 

DeboU’s  (J.)  C.  Mine 97,121 


Denning’s,  (C.)  C.  M 

Pape. 

269 

“ coal  anal3’sed 

378 

Densor,  (Mrs.) 

1S5 

Dent  Post  Office 

27 

Devore’s  C.  Mine 

224 

Dexter  Coal  works 

147, 204 

Diehl's  C.  Mine 

347 

“ coal  analysed 

3SJ> 

Dinner's  (A.)  C.  M 

91 

Dinsrnore’s  C.  M.. 

319 

Dip  in  Pittsburg  coal  bed 

96, 305 

Diplodus  (?)  tooth,  U.  B.  M., 

49 

Distillation  theor5'  rejected  . . 

335 

Di.stortion  of  fossils 

310 

Distur'oance  in  oil  region 

393 

Divergence  of  coal  beds 

63 

Dodysburg  coals 

26, 148 

Dog  Hollow 

175 

Dbnahy's  (W.)  coal 

258 

Donald’s  C.  Mine 

317 

Donaldson's  (S.)  C.  M 

260 

Donegal,  T.  W.  Co.  geology.. 

261 

“ depths  of  coal  beds. 

369 

Donley’s  C.  Mine 

103 

Dorr’s  C.  Mine 

92 

Doulin,  (Mr.) 

133 

Dowling  school  house  section. 

139 

Drift  covering  of  district 

U 

Drywell  oil  well 

1C2 

Dunkard  town 

o 

Dunkard  T.  G.  Co.  geology. . . 

so 

“ depths  of  co;»4  beds. 

367 

Dunkard  Cr.  waters 

2,3 

“ terraces; — coals 

11,  35 

Dunkard  Sandstone 

157 

Dunkard  Coal  described 

41 

“ “ Springfield  T 

113 

“ “ Centre  T 

157, 162 

“ “ Aleppo  T 

164, 165 

“ “ economic  geology, 

376 

Dunkard  Cr.  oil  region 

391 

“ section  in  Wayne  T., 

107 

Dunkard  fork  of  Wheeling. . . 

5, 165 

Dunlap’s  Creek  oil 

391, 394 

Dunning’s  (Dr.)  C.  Mine 

27S 

Dutch  Fk.  of  Buffalo  Cr 

261, 263 

“ rocks 

267 

Duvall’s  C.  Mine 

204 

Dyer’s  Run  coal 

124 

Eachel’s  C.  Mine 

339 

Earnest’s  Lime.  A^I 

194 
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E.  Bethlehem  T.,  geology 175 

“ depths  of  coal  beds. . 351 

E.  Finley  T.  geology 192 

“ depths  of  coal  beds. . 354 

E.  Fk.  of  Buffalo  Cr 253 

E.  Fk.  of  Raccoon  section 270 

“ in  Smith  T 280 

E.  Pike  run  T.  geology 201 

“ “ depths  of  beds. . . 356 

E.  Eichhill  T.  intervals  varj^  . 351 

Economy, ferry 340, 341 

Economites’  C.  Mine 339 

Economic  Geology  of  District,  376 

Eddy’s  C.  Mine 107 

Edmunson’s  C.  Mine 327 

Eagleson’s  (J.)  C.  Mine 290 

Eldersville 48,282,294 

“ limestone 64 

“ section  in  Smith  T.  283 

Election  House 300 

Eikhorn  run 343, 344 

Elk  I/ick  (?)  coal  bed 81,83 

“ “ in  Beaver  Co .. . 340 

Ellenborough  fault  in  W.  Va.  82 

Elliott’s  C.  Mine 298 

Elliott  Oil  Farm 101 

Emery’s  (Dr.  B.)  C.  M 219 

EvLomphalvbS  (U.  B.  M.) 49 

“ in  L.  IV 242 

subrugosits,  in  Ferr.  L.,  346 

Enterprise  shaft 247 

Erosion  of  the  district;  date. . 2,20 

“ of  the  river  beds 119 


“ in  Coal  Era . . . 89, 132, 137, 285 

“ of  coal  benches 180 

“ of  coal  under  SS 217 

“ of  Waynesburg  S.  S.  58 

“ of  S.  S.  Peters  T 228 

Evans  (G.)  C.  Mine 119 

Everly’s  (Steiurod)  C.  M 97 

Ewing’s  (J.  II.)  C.  M 233 

Ewing’s  Mills  Post  Office 323, 327 

Ewing’s  Mills 330 

Ewing’s  Station  section 240 

Ewingsviile 30 

Excelsior  Works  C.  M 147 

Fairview 97 

Fallowheld  T.  geology 207,213 

“ depths  of  Coal  bed,  357 

Farmer’s  C.  Mine 323 

Farrar’s  (A.)  U.  M 289 
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Fayette  Post  Office 323 

Fayetteville 321 

Fayette  Co.  Axis  located 25 

Fee’s  (J.)  C.  Mine 235 

Fergus’s  C.  Mine 235 

Ferns  near  Washington 242 

Ferree’s  distillery 213 

Ferriferous  Limestone 84,88 

“ Raccoon  T.,  Beaver  Co.,  344,346 

Ferriferous  shale 143, 144 

“ under  W’bg.C 144 

“ blackshale, Centre,  155 

Ferril’s  (Fred.)  C.  M 185' 

Field’s  C.  Mine 19 

Fifth  Terrace  described 17 

Figley’s  (J.)  section 222 

Figley’s  fossil  limestone 340 

Figley’s  C.  Mine 342 

Findlay  T.,  All.  Co.,  geology,  331 

Findlay  terrace 15 

Finley’s  C.  Mine 223 

Finley  ville 223 

Fire-brick  clay  of  Phillips- 

burg 88 

First  Oil  Sand,  Dunkard 79,90 

“ Morgantown  SS.  391,392 

Fish  teeth  and  scales  in  black 

shale Ill,  149 

“ “ in  U.  Barren  Measures,  38 

“ “ over  L.  II 50 

“ “ in  L.  Ill,  U.  B.  M 50,225 

“ “ in  L.  IV,  Donegal  T 261,262 

“ “ over  White  L.  VI 47 

“ “ in  L.  X,  Aleppo  T 164 

“ “ inUniontown  C 63 

“ “inRedstoneC ! 236 

“ “ near  Cannonsburg 238 

“ “ in  Ohio 83 

Fish  Creek,  section 5, 36 

“ “ coals,  limestone,  112,41 

“ “ sandstone 30,42,389 

Fishpot  Cr.  coal ; limestone..  06,67 

Fishpot  run  section 177,178 

Fixed  horizon  in  L.  B.  M . . . . 80 

Flag-stones  under  Sewick.  C.,  389 

“ above  Mid.  Vv^'ash.  L.,  389 

Flattening  of  anticlinals 28 

Flennikeu’s  (W.)  C.  M 126 

Flennikeu’s  (E.)  C.  M 129 

Florence 273,283 

Fol  ds  or  anticlinals 25 
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Foley’s  (Mrs.)  C.  M. . . 

Ford’s 

Fort  Pitt  Section 

Fossils  distorted  in  L. , 
Fossiliferous  F.  CL.  B. 


I’age.  I 

233  j 


313 

324 

310 

M.)  80,230,340 
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Fossiliferous  L.  (U.  B.  M.)  II,  225  | 

III,  IV,  V" 242, 49  i 

Fossils  in  Freeport  L 341  ‘ 

“ Crinoidal  L 303 

“ Great  F 64,230,231 

“ U.  St.  Clair  ’f 

“ Quarternary 

“ numerous  at  Glass  ’V’^orks,  31 

.Fossil  shale  in  Moon  T 342 

Foster,  Wood  & Co.’s  C.  M . . . 299 

Fourtli  Terrace  described....  17 

Frankfort 32, 273,  .335,  330 

Frankfort  Springs 337 

Franklin  T.,  G.  Co.,  geology..  146 
“ “ depths  of  coal  beds,  372 

Franklin  T.,  W.  Co.,  geology,  247 
“ “ depths  of  coal  beds,  ,35 

Frazier’.s  (J.)  C.  Mine 273 

Frazier’s  (.1.  C.)  C.  M 1S3 

Frazier’s  (T.)  section 200 

Frazier's  (Mrs.)  limestone...  198 
Frederick;  I'redericktown. . . 175,177 

Fredericktown  coal 68 

Frederick  terrace 13 

Freeport  L.  described 86 

“ in  Moon  T 339,343 

F reeport  S.  S 84, 80, 344, 389 
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Georgetown  terrace 10 

Gillespie’s  Mill 2S4 

Gilmer’s  C.  Mine 210 

Gilmore  Limestone  X 41,101 

Gilmore  S.  S 36, 38, 112, 102,389 

Gilmore  T.,  G.  Co.,  geology  . . 109 

“ depths  of  coal  beds. . 308 

Glacial  drift 11 

Glade  run — coals 20,130,100 

Glass  flux 203 

Glass  sand 13, 14,208,  390 

Glass  works 314 

Glenn’s  C.  Mine 305,313 

Gold 387 

Gonioptcris  (.•') 59 

Good  Intent ; L.  VI 31,194,200 

Gordy’s  fork 

Gorby's  run 

Grable's  C.  Mine 

Grafton  Station  terrace 

Graham’s  (R.)  C.  Mine 

Grain  crops  of  the  district .... 

Grant  Coal  Works 

Granville 

Gray  Limestone,  Franklin T., 

Grays  (Minor)  C.  M 

Gray’s  Fork;  rocks..  3,38,156,105,. 

Gray's  Landing  coals 115,130 

“ section 118 

Graj-sville  limestone 39, 107 

Gravel  banks 11 

Great  Limestone  described ...  6, 57, 63 
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0 
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204 

247 

119 

103 


“ Greene  T.;  Moon 

x'.,  3-ii } 34o 

it 

under  Uniontown  C. . 

388 

Freshets 

(( 

ti 

sub-divided 141, 

170 

Fry’s  (S)  section 

153 

(( 

in  Cumberland  T. . . . 

135 

Fuller’s  (J.  S.)  C.  M 

129 

ii 

u 

in  Jefferson  T 

130 

Furgusou’s 

114 

(( 

4( 

in  E.  Bethlehem 

180 

Gamble’s  (S.)  C.  Mine 

219 

(( 

in  W.  Pike  Run 

204 

Gantz's  (Mrs.)  L.  II 

253 

U 

i( 

iu  Carroll  T 

214 

Garard’s  Fort  road  ; coal... 

...  100,123 

(( 

(1 

in  Uuiou  T 

221 

Garlow  (Mr.) 

93 

44 

fragments,  Xott  T. . . . 

225 

Garrison’s  (A.)  C.  mine... 

. . . 42,98, 99 

“ 

44 

section,  Peters  T 

220 

Garrison’s  (Lee)  Dunk.  C 

110 

“ 

44 

Cecil  T 229 

230 

Garrison  Oil  Farm 

101 

“ 

44 

in  Chartiers  T 

235 

Gas  in  Pittsburg  C 

382 

(i 

44 

fragments,  S.Stra  bane 

240 

Gashed  sandstone 

54 

44 

at  Ewing'sville 

241 

Gayman's  (S.  G.)  section. 

175 

1 “ 

44 

in  Mt.  Pleasant 

268 

Geology  of  the  districts 

by 

“ 

44 

in  Smith  T 

281 

towns 

90 

‘ 

4 

at  Eldersville 

284 

Georgetown 

340, 348,  3S3 

' u 

44 

blocks  on  Cross  Cr . . . 

287 

Georgetown  section 

348 

i 

4 

in  Snowden  T 

oO-l 
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Great  Limestone  in  Lower  St. 

Clair,  ends 

“ “ in  U.  St.  Clair  T 

“ “ in  S.  Fayette  T 

“ “ in  N.  Faj^ette  T 

Great  Sandstone  described  . . . 

“ “ in  Alepiw  T., 

Greene  Co.  Group,  (U.  B.  M.) 
Greene  T.  Greene  Co.  geology, 
“ “ depths  of  coal  bed, 

Greene  T.,  Beaver  county  ge- 
ology  

Green’s  (U.  L.)  C.  INIine 

Greensboro’  section,  L.  B.  ISI . 

“ terraces 

Greenfield. 

“ ravine  section 

Green  Garden  School  Hou.se. . 

Greenlee’s  (J.)  coal 

Gregg’s  ruti 

Grier’s  old  opening 

Grist  mill.  Prosperity 

Groom’s  (A-.)  coal  analyzed. . 

Groomsville 

Grover’s  (A.)  C.  Mine 

Guseman’s  (J.)  C.  M 

Guy’s  Mill 

“ C.  Mine 

Hack’s  C.  Mine 

Hagerty’s  (D.)  C.  M 

“ (’r.)  C.  M 

Haine’s  (J.)  coals 

Flamilton’s  C.  M 

Hamlin’s  Siation. 

Hanover  T.,  W.  Co.  geologJ^  . 

“ depths  of  coal  beds, 

Hanover  T.,  Beaver  Co.  ge- 
ology   

Harding  <fc  Warwick’s  C.  M. . 
“ “ coal  analyzed, 

Hargus’  Cr. , Centre  T 

Harman's  creek 

Harrison’s  school  house 

Harry’s  school  house 

Harry’s  (C.  C.)  C.  M 

Hart’s  run 

Hart’s  (Judge)  C.  Mine 

Hartley’s  Mill  Section 

Hasting’s  Station 

Hatfield’s  ferry 

Hawes  (W.) 


P.ago. 

Hawkins’  C.  Mines 140 

Hawkins’ Mill 170 

Haj^s  Coal  Works 305 

, Hays  Station  Section . . 325 

Hays  & Auld’s  C.  M 331 

Headlee’s  run  section 104 

Ilemiproyiites  crassus 80 

Hearn’s  C.  Mine 327,328 

Heaton’s  school  house 145 

Hempfield  K.  R.  cut 224 

“ “ section 255 

“ “ extension..  241 

Hemphill’s  C.  Mine 290 

Henderson’s  (A.)  C.  M 25G_ 

“ coal  analysed 376 

Henry’s  (R.  D.)  L.  VI 243 

Henry’s  Fk.  of  Montour 333 

Herod’s  run,  Springhill 113 

He.ss’  (J.)  C.  Mine 215 

Hetherington’s  (A.)  C.  M ...  218 

Hewitt’s  (G.)  C.  Mine 135 

Hews’  run  coal 141 

Hewston’s  Section 131 

Hewston’s  (J.)  Section 127 

Hickory 239, 268, 269 

Hickory  road 235 

Highest  point  of  the  district..  181 
Highest  rocks  of  W.ash.  Co.. . 192 

High  knob  in  Chartiers 234 

Hildebrand  (D.) 185 

Hildreth  (Dr.) 83 

Hill’s  (J.)  C.  Mine 206 

Hill’s  (J.  J.)  C.  M 217 

Hill’s  school  house 151 

Hillsborough 28 

I “ sandstone 181,228 

“ “ and  section,  184 

“ Knob 42 

Hinersman’s  C.  Mine 164 

Hinerrnan’s  (Jesse)  C.  M . . . . 165 

Hixon’s  C.  Mines 227 

Hog  Island  in  Beav.  Co 32  343 

Hogbacks  on  the  divide 109 

Hoge’s  (J.)  Section 152 

Hommeger’s  (D.)  L 198 

Honeycombed  S.  S 325 

Hook’s  Mill,  Franklin 147 

Hook’s  Dam  coals 149 

Hookstown 85, 346 

“ coals  analysed 383 

I Hoover’s. run,  Wajme 107 


I’ago. 

309 

315 

318, 

323 

H2 

164 

35 

122 

369 

346 

147 

115 

18 

202 

207 

344 

142 

205 

231 

191 

377 

332 

130 

130 

331 

327 

326 

254 

293 

237 

234 

284 

273 

366 

835 

240 

380 

155 

5 

326 

144 

144 

164 

185 

121 

317 

68, 119 

227 
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Hopowell  T.,  W.'Co.,  geology,  288 

“ “ depths  of  coal  beds,  363 

Hopewell  Church  ridge 38 

“ “ limestone..  38,159 

Hopewell  T.,  Beav.  Co.,  geol.,  339 

Hopki7i's  Mill 192 

Hopper’s  C.  Mine 320 

Horizon  in  Bar.  Measures. ...  SO 

Horner’s  dam 131 

.Horsebacks  in  coal 270,279 

“ boat  sliaped 308 

“ in  Pitts.  C. . . . 300, 308,  333 

“ in  Bedstone  C 228 

“ in  WaynesburgC.  148 

Horseback”  C.  — M^aynes- 

burgC 119 

Horsebacks  in  M'ashington  C.  53 

Horton’s  (J.)  C.  Mine 181 

Houlsworth’s  Mill  coals 139 

Houston’s  (S.  A.)  C.  M 160 

Houston’s  (D.  C.)  C.  M 233 

Houstonville 233,334 

Howards  (H.)  C.  M 180 

Huffman’s  (S.)  C.  IM 140 

Huffmann’s  (J.)  C.  M 217 

Hufty’s  Coal  Mine 95 

Hughes’  (S.  L.)  C.  M 185 

Hughes’ Mill 186 

Hunt’s  Mill 194 

Hunt’s  (A.  D.)  lime 198 

Hunter’s  Fork  ; and  cave  . . 5, 192, 159 

Hunter’s  (W.)  C.  Mine 291 

Huston’s  Station  Synclinal  ..  70,220 

Huston’s  run 2'20 

Huston  (J.) 58 

Hutchinson’s  Mill  L 114, 115 

JIutchinson  (T.  S. ) 213 

Hydraulic  L.,  see  Cement  ...  22 

Hymenophyllites 59 

Ice  in  the  river 9 

Idlewild  Station 313 

Imlay’s  (J.)  C.  Mine 202 

Independence;  section 85,338,294 

Independence  T.,  \V.  Co.,  ge- 
ology  292 

“ “ deptlis  of  coal  beds,  303 


Independence  T.,  Beaver  Co. 

geology 337 

Ingram  Station 312 

Intervals  variable 122 

Interval  of  '205' 266 


Page. 

Interval  of  285'  between  Pitts. 

C.  and  Crin.  L 326 

Interval  of  216'  between  Pitts. 

C.  and  Wash.  C 283 

Interval  of  160 ' between  W ash . 

C.  and  Great  L 294 

Interval  of  225'  between  Pitts. 

C.  and  Wayne.  C 287 

Interval  of  225'  diminishes 

northward 350 

Interval  between  L.  VI  and 

L.  X varies 350 

Iron  ore 116, 153, 155 

“ “ nodules 144 

“ “ economic  geology...  383 

“ “ on  Ferrif.  L 88 

“ “ in  Centre  T 152 

“ “ in  Morris  T 159 

“ “ under  Pitts.  C.,  Snow- 
den   304 

“ “ under  Pitts.  C., 

Greene  County 384 

“ “ in  S.  Beaver  County,  344,346 

“ “ in  L.  Bar.  Meas 384 

“ “ under  Wa3mesburg  C.  384 

“ “ under  Lime.  V 385 

“ “ Pursley  Cr.,  analysed  385 

Iron  shales,  S.  E.  limit  of 132 

Iron  trade  of  Ohio  river 10 

Irwin  & Rishter’s  C.  M 301 

Irwin’s  C.  Mine 332 

Jackson’s  C.  Mine 204 

Jackson’s  Mill 274 

Jackson’s  run  C.  M 319 

Jackson  T.,  G.  Co.,  geology. . . 161 

“ depths  of  coal  beds. . 374 

Jacksonville 169 

James’  (J.)  C.  Mine 290 

James’  (C.)  coal  analysed 378 

Jeffries’  (A.)  C.  Mine 205 

Jefferson  coals 138 

Jefferson  terrace 12 

Jefferson  T.,  All.  Co.,  geology,  296 

Jefferson  T.,  W.  Co.,  geologj^  282 

“ depths  of  coal  beds. . 365 

Jefferson  T.,  G.  Co.,  geology. . 135 

“ depths  of  coal  beds. . 371 

.Teffiy’s  C.  Mine 288 

Johnson’s  C.  Mine 348 

» Morris  T 199 

“ Jackson  T 161 
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Johiison’s  Hotel 

Paga. 

230 

Johnson’s  (iM.)  lime 

150 

.lolin's  run 

140 

.lohn’s  (Scott)  0.  Mine 

93 

.lolin’s  (A.)  mill  section 

105 

Joint’s  vertical 

310 

Jollej’town  coal  ; described. . . 

28, 48 

Jolle3'town  coals. . . 44,104,107 

237, 253 

“ at  Jolleytown 

111 

“ at  Cross  Creek  ... . 

291 

“ in  Gilmore  T 

109 

“ in  Centre  T 

152, 154 

“ in  Franklin  T 

251,252 

“ in  Richhill  T 

171 

“ in  Nottingham. .. . 

224 

“ in  Morgan  T 

145 

“ in  Smith  T 

281 

“ in  W.  Finley  T 

199 

“ in  Wajme  T 

108 

.lones’  saw  mill 

298 

■lones’  Coal  Mine 210,285,292,307 

Jones  & Laughlin’s  Iron  Wks. 

307 

Jones  (Prof.)  fossils 

238 

.lumps  in  Pitts.  C 

299 

Kammerer’s  C.  M 

224 

Karr’s  run 

271 

Keeling  (J)  ACo.’sC.  M.  sect.. 

308 

Keener’s  C.  Mine 

123 

Keifer’s  Mill 

32 

Kelly’s  (J.)  coal 

240 

Kennedy  (S.) 

222 

Kent’s  (E.)  C.  M 

107, 1.50 

Kerl’s  Mill 

132 

Key’s  C.  Mine 

141,108 

ICiddoo’s  C.  Mine 

304 

Kiefer’s  Mill 

335,  3.37 

King’s  creek 

337 

Kirby’s  school  house 

1'24 

Kittanning  C.  described 

84, 87 

“ “ Ohio  river 

344 

Kittanning  C.  in  Raccoon  T., 
Beaver  county 

340 

Kittanning  C.  in  Greene  T., 
Beaver  county 

346 

Knott’s  C.  Mine 

99, 123 

Knight's  ore  analyzed 

3S5 

“ (Josh.)  lime 

153 

Krepji's  C.  Mine 

202 

K repp’s  Knob;  erosion 

20 

. I’age.- 

Lamellibranchs  in  Great  L. . . 64 

“ over  Redstone  C. .. . 236 

“ over  Limestone  III,  225 

.Lantz  (II.) 111,124 

Lantz’s  steam  mill 107 

Large’s  C.  Mine  297 

! Laurel  run  section 113 

j “ Coal  Mine 271 

: Langhliu’s  C.  M 307 

i Lawton's  C.  Mine 286 

Law'.s  (T.  R.)  C.  M 293 

Lea,  (R.)  & Bros.,  C iSI 315 

Leaf  impressions 54,59 

Leadbeater  & Co.’s  C.  M 203 

Lead  ore. 386 

Leeper’s  C.  Mine 336 

Leggitt’s  run 319 

Letherman's  (D.  M. ) C.  M. . . 184 

Lewis’  run  section 297,299 

Lewis’  C.  Mine 321 

Leyda,  (Mr. ) 28 

Lick  run 28, 296, 305 

Liddell’s  C.  analyzed 380 

Lightner’s  (S.)  coal 160 

Lgnite  in  sand 22 

“ in  terrace  gravel 13 

Lilly’s  run  C.M 202 

Limetown 220 

Limestone  soil 6 

Limestone  pebbles;  fragments,  13,251, 
263, 171,172. 

Limestone  vanishes 115 

“ of  L.  B.  M.,  variable. ...  78 

“ local  at  Manstield 78 

“ crinoidal ; in  W.  A"a 79, 272, 82 

i “ under  Pitts.C.  described,  77 

] “ over  Pitts.  0.;  soda 203 

“ Waynesburg 145 

“ .series  above  Wash.  Co..  174 

“ economic  geology 387 

j Limestone  la 124,55 

I “ 1 6,11,111,55,160,188,237 

1 Limestone  11,  143,185,230,240,246,250, 

I 250,251,263. 

Limestone  11,  III 141,182,225 


11,  111  IV,  V,  VI,  189, 190, 2.50 
Limestone  111,50,124,125,133,150,151, 
! 192, 190, 204. 

! Limestone  IV...  .167,  221,  241,2.50,269 
i “ very  thick  in  Cross  O' 290 


.sect!  ion 


201  ; Limestone  IV  and  VI 200,237 
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Lime.stoiie  V described,  48,124,125, 
140, 145, 172. 

“ mistaken  for  iron  ore. . . 386 

Jjimestone  Y,  VI 146, 150, 161 

Limestone  VI  described,  45,151,153, 
166,  186,  192,  228,  243, 246, 282, 286, 294 
Limestone  VII  described,  43,  154,  156 

Limestone  VIII  described 43, 151 

“ VIII,  IX,  X 158 

Limestone  IX  a described,  43, 110, 158, 
163, 192. 

Linrestone  1X6  described. ...  42 

Limestone  X described,  41,110,112, 
114,135,  145,  146,162,  170,  173,188,193 

Limestone  XI , o,  6 40,155,160 

Limestone  XII  described 29 

Limestone  XIII,  XIV,  Cen- 
tre T 159 

Lindsay  & Co’s  Glass  works. . 314 

Lindley’s  mills  lime 190 

Lippincott's  coal  analysed. . . . 377 

Lisbon  (Perryville)  synclinal,  26 

Little’s  (Moses)  L.  IV,  VI 250 

Little  run 153 

Little  creek  ; rocks 182, 185, 187 

Little  Daniel’s  run 185 


Little  Mill  creek 346  j 

Little  Piney  creek 304! 

Little  Traverse  creek 337  I 

Little  WTiitely  Cr.  coals 120, 127 

Little  Coal  Gilmore  T Ill 


Little  Pittsburg  Coal,  77,  116,178,206, 


208, 209. 

Little  Washington  Coal,  44, 54, 188, 190, 
239,245,254,256,202. 

Little  L.  above  Wa.sh.  C 190 

Local  L.  under  M'ayne.  C 62 

Lock  No.  4 section 209,210 

Logston’s  (J.)  C.  Mine 167 

Logstown  run 32, 340, 341 


Lone  Star  oil  well 101 

Long  run 53  ^ 

Long’s  (G.  T.)  C.  Mine 103 

Lophophyllum  proliferum. ...  80 

Lough’s  C.  Mine 165 

L.  Bar.  Meas.  section 272, 335 

Lower  Prod.  C.  Measures 23,84 

Lower  Prod.  C.  M.  section 116 

Lower  Prod.  C.  M.  in  well . . . 179 

Lower  Freeport  C 84, 80, 343 


Page. 

Lower  Barren  Measures,  23,  75,  82, 


83, 116. 

“Lower  Bottom’’  Pitts.  C 71 

Lower  Pittsburg  S.  S 393 

Lower  Washington  L.  (II). . . 44,50 

Lower  St.  Clair  T.  geologj' . . . 307 

Lucas’  (A.)  C.  Mine 92 

Lucas’  (I.  T.)  C.  analysed. . . . 379 

Lucas’  Fork  coals 100 

Lynn, ’Wood  & Co.’s  C.  M. .. . 299 

Lyon’s  C.  Mine 168,238 

Lytle’s  (J.)  C.  Mine 221 

Magee’s  coal  analysed 381 

Magee  ’ s C . M i n e 294 

Mahoning  S.  S.  described 84 

Mahoning  S.  S 76, 81, 179, 335, 389 

“ “on  Logstown  run,  340 

“ “ in  Moon  T 342 

“ “ on  Raccon  Cr 3.38 

“ “ in  Raccoon  T 348 

Mahoning  S.  S.  .sinks  under 

Ohio  river 340 

Mahoning  SS.oil=2d  Oil  Sand,  102,  391 

i\Iain  clay  No.  4 100 

Manchester’s  C.  Mine 294 

Manor’s  C.  Mine 346 

Mansfield 313 


Mansfield  coal ; local  L. ; S3'n- 

clinal 77,78,31 

Mansfield  (Mrs.) 344 

Map  of  Greene  County 351 

Map  of  Washington  Co 351 

Maple  Farm  coal  anal^^sed . . . 380 

Maple  (Oil)  Farm 101 

Maple’s  Woolen  ISIill 94 

Mapletown  ; coals 120,121 

iNIapleton  coal  analysed 379 

Maretta’s  (J.)  C.  M 268 

Martinsburg 26,29,144,186 

Mastodon  remains 22 


Maxwell’s  C.  Mine 

M’Bride’s  (A.) 

VcCairn’s  IMills 

McCarrihan’s  C.  M 

INIoClain’s  C.  M 

McClane’s  C.  M 

McClain’s  Mills 

McClary’s  (J.  C.)  C.  M 

McClay’s  (D.)  C.  M 

McClelland’s  (R.)  C.  JI 

“ lime; — section.. 


291 

321 

331 
197 
2‘’4 
326 

332 
129 


247 
238 
238, 195 
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McClure’s  (L.)  C.  M 100 

McClure’s  (Wm.)  C.  M 103 

McClure’s  C.  Mine 134 

McComb’s  (R.)  C.  M 228 

“ (T.)  C.  M 228 

McConneil’s  C.  Mine 293 

“ Greene  Co.  Map,  351 

McCormack’s  (J.)  C.  M 330 

McCortney’s  Fork  ; section..  3,150,37 

IMcCree’s  C.  Mine 133 

“ mill 140 

McCrury’s  (H.  & A.)  C.  IM. . . 185 

McCullough’s  C.  M 332, 344 

McDonald’s  station 230, 271 

McDonald’s  shaft  down  to 

Ivittanning  Coal 341 

McGinnis’  (T.)  section 182 

iSIcGowan’s  C.  Mine 300 

McGuire’s  run  section 294,295 

Mcllhenny’s  C,  M 298,301 

McCann’s  Ferry  section 120 

McKeag’s  mill 199 

McKee  (Mrs.) 240 

jMcKee’s  C.  Mine 300, 323 

McKee’s  rocks  (S.  S.) 81 

McKeesport  Furnace 302 

McKeever’s  C.  M. ; section. . . 291 

McKinley  (A.) 24 

hlcLaughlin’s  run 304 

McLoney 227 

McMahon’s  (II.)  C.  M 213 

McMillan’s  C.  M 215, 342 

“ (I.)  L 252 

“ tannery  section  . . 223 

jMcXary’s  coal 241 

McWhorter’s  (W.)  L 198 

IMeadovv  run 97 

Mechanicsburg 344 

Meek’s  run 331 

Metamorphic  rocks  absent 

from  the  southern  drift 18 

Methodist  Churches 124,161,225 

Middle  V/ash.  L.  IV,  44, 48, 247, 201, 281 

Middle  W’heeling  creek 198 

jMiddletown  ; terraces 330.15,17 

IMidway ; Block  Coal  Works,  281,270 
Mitiliii  T.,  All.  Co.,  geology  . . 399 

Mill  run;  .section 54,106 

jMill  creek 337  346 

Millers  (D.)  C.  M 92 

“ *•  coal  analysed  . . . 380 
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Miller’s  (J.  D.)  C.  M 207 

Miller’s  (J.  H.)  C.  M 270 

Miller’s  C.  Mine 296, 297 

Miller’s  creek 319 

Miller’s  run 229 

Millsborough  ; section 12, 176, 177 

Millsburg 139 

klingo  creek 28, 213, 220, 222, 223 

Mingo  Colliery  shaft 212,213 

Mineral  waters,  Beav.  Co 337 

Minor’s  distillery 120 

Minor’s  flj.  L.)  C.  kline 139 

Minor’s  (S.)  C.  Mine 123 

Minor’s  (J.  .1.)  coal  analy,sed,  377 
Mixture  of  NT.  and  S.  drift  ...  19 

Moflatt’s  Mill 85,342,345 

jMoffatt’s  C.  Mine 205 

Moffatt’s  (Lee)  0.  M 164 

Mohawk  run 319 

Moninger’s  (,T.  A.)  C.  M 185 

“ coal  analysed  ... . 378 

Monongahela  waters 3 

Monongahela  avenue  to  mar- 
ket   9 

Monongahela  City  terraces ...  14 

“ section;  coal,  210, 211,212 

Monongahela  T.  geology 115 

“ depths  of  coal  beds,  369 

Monterey 306 

Montour’s  run 321,323,329 

“ “ terrace 15 

“ “ and  church...  327 

“ “ Fresb’n  church  320 

Moon  run 328 

Moon  T.,  Beav.  Co.,  geology. . 341 

Moon  T.,  All.  Co.,  geology...  329 
Morgan  T.,  G.  Co.,  geology. . . 140 

“ deptiis  of  coal  beds,  371 

Morgan’s  C.  Mine 292 

Morgantown  anticlinal 25 

Morgantown  S.  S 76,78,337 

“ Greene  T.,Be8V.  Co.,  346 

“ Raccoon  Creek 338 

“ Raccoon  T.,B.  Co...  344 

Morgantown  S.  S.=First  Oil 

Morris  run  coals 103 

iMorris  T.,  G.  Co.,  geology 159 

“ depths  of  coal  beds..  372 

Morris  T.,  W.  Co.,  geology. . . 189 

“ deptlis  of  coal  beds. . 353 

iJorrison's  C.  Mine 221 


INDEX. 


Pacje. 

Mosier(J.  B.) 224 

Mt.  Lebanon  P.  O 313 

Mt.  Morris 103 

Mt.  Pleasant  T.,  geology 267 

‘ depths  of  coal  beds. . 364 

Mountz’  (J.)  L.  VI 253 

Mowl’s  (S.)  C.  INIine 185 

Mud  Ijick 165 

Muddy  Creek  terraces 12, 18 

IMuddy  Creek  section  ; coals, 
125,129,134. 

Munntown 226 

Murdock’s  Store 124 

Murphy  Run  gas-coal,  W.  Va.  382 
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Nineveh  Sandstone 81, 159 

Nineveh 29,40,161 

“ coals 35 

Nineveh  C.  in  Gilmore 110 
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Pittsburg-Waynesburg  inter- 
val falls  from  400'  to  225' 228 

Pittsburg  Upper  SS 57 
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under  Waynesburg  SS. . 58 
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“ “ in  E.  Bethlehem  ....  177 

“ “ in  Union  T 220 

“ “ in  Xottingham. 223,225 
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' Robinson's  Fork 194 


414  K. 


INDEX. 


Robinson  Rros.’  C.  Wks 210 
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“ coal  analysed 377 
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Roof  of  Pitts.-  C.  variable 208 
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“ No.  3 217 
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209, 212, 268. 

Sewickley  C.  absent 208 

“ “ in  oil  borings 213 
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“ “ economic  geology..  379 
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“ “ bed  good 117 
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Shannon’s  run 104 

Shape’s  C.  Mine 137 

Sharon 329, 330, 332 

Sharon  Furnace 273 
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Sheffield  Steel  Works 310 

Shells  in  Limestone 116 

Shippingport 347 

Shirland  P.  offfoe 322 

Short  Creek,  IMorris 191 

Shough’s  (P.)  Knob 109 
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Shriver’s  (J.)  Lime 125 

Sickel 197 

Siebold’s  C.  Mine 304 

Sigillaria  Menardi 47, 152, 242 

Silver  ore 357 

Simpeon’s  (Dr.)  L.  VI 193 

Simpson’s  C.  Mine 288 

Six  Mile  ferry  C.  M 29, 303 

Skile(J.P.) 227 

Skile’s  (S.)  C.  M 234 

Slack  of  the  mine  coked 147 

Slackwater  Improvement 9 

Slatt’s  Mill 43 

Slickensides  in  Wayne.  C 131 

Slusher’s  (S.  L. ) L.  II 186 

Smith  T.,  W.  O.,  geology 275 

“ “ depths  of  coal  beds,  366 

Smith  (M) 204 

Smith’s  C.  Mine  ..147,164  292,293,326 
Smith’s  Cr. ; coals;  ore. ...4;  150;  384 

“ “ Franklin  T 151 

Smith’s  run 93 

Snider’s  C.  Mine 341 

Snowdon  T.,  All.  Co.,  geology  303 

Sparta  SS.  blufls 192 

Spaulding’s  (U.  F.)  C.  M 340,341 

Speer’s  (Noah)  grist  mill 24 

“ “ O.  Mine 208 

Speer’s  (Alex.)  C.  M 328 

Spenophyllum 59 

“ in  Pitts  Co.  roof,  205 

Sphenopteris 59 

tlpines  and  plates  of  crinoids,  303 

iSpirifer  cameratus 80,346 

iS’piri/er  planoconvexus 80 

Spirifer  opinus., 346 

Spiri/er  lineatus 346 

idpirophyton 95 

Spragg  (C.)  & (W.) 108 

Spragg’s  (D.)  L 108 

Springer’s  C.  Mine 345 

Springhill  T.,  G.  Co.,  geol 111 

“ “ depths  of  coal  beds,  369 

Springs  at  Frankfort 337 

Soda  stone,  limestone 203 

Sodom 315 

Soil  of  the  district 6 

“ “ whence  derived,  17 

Somerset  T.,  W.  Co.,  geology,  216 

“ “ depths  of  coal  beds,  357 

S.  Fayette  T.,  All.  Co.  geol . . . 317 
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South  Fork  : coals 3,111 

“ “ of  Ten  Mile  run 4,140 

“ “ “ “ section...  140 

“ “ of  Wheeling  Cr 167 

“ “ of  Cambell's  run — 326 

“ “ of  Cross  Cr 186 

“ “of  Fish  Cr 114 

“ “ of  King’s  Cr 274 

South  & Keener’s  C.  M 123 

S.  Strabane  T.,  W.  Co.,  geol. . . 239 

“ “ depths  of  coal  beds,  358 

South’s  (J.)  C.  M 98 

Stacker’s  C.  Mine 215 

Stall’s  mill  L 172 

Steubenville 32 

“ pike;  section,  320,326;  274 

“ riverbed 19 

Stevenson’s  (D.  C.)  C.  M 126,131 

Stevenson’s  (D.  C.)  Oil  bore. . 127 

Steward’s  (W.)  C.  M 141,143 

Stewart’s  (S.)  C.  M 320 

Stewart’s  (J.  M.)  C.  M 333 

Stewart’s  (W.  B.)  C.  M 328 

Still  school  house 328 

Stockton’s  (J.)  C.  M 287 

Stone’s  C.  Mine 300 

Stratified  rocks 23 

Street’s  run 301, 300 

“ “ mouth  section ....  305 

. “ “ ill  Mifflin 299 

Strip-Vein  C.  described 86 

II  11  — Middle  Freeport  C.  84,87 

“ “ economic  geology. .. . 383 

Strosnider’s  (Dr.)  Well  sec- 
tion   108 

Sub-soil  inexhaustible 6 

Sugar  run  section 293 

Sulphur  in  Pitts.  C 282 

“ vein  in  Kitt.  C . 348 

Summary  of  resources 370 

Surface  topography 1 

Surface  geology H 

Surface  debris 351 

Swamps  in  Pitts.  C . . . 299, 302, 314, 320 

Swaney’s  C.  Mine 347 

Swearingen’s  C.  Works 85 

Swearingen’s  C.  Mine 347 

“ “ coal  analysed . . 3S3 

Syck’s  Knob  on  Duukard 94 

Syckman’s 298 

Synclinal 124 
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Synclinal  at  Bentleyville 216 

“ at  Coon’s  Island. . . . 261 

“ at  Kiefer’s  Mill 335 

“ on  Peter’s  run 299 

Tables  of  depth  of  coal  be- 
neath the  surface  of  the  dis- 
trict   350 

Taggert’s  C.  Mine 246 

Taylor  (John)  41 

Taylor’s  (J.  E.)  C.  M 93 

Taylor’s  (A.)  C.  M Ill 

Taylor's  (J.)  C.  M 110 

Taylor’s  (A.)  Nod.  L 110 

Taylor’s  (J.  L.)  C.  M 205 

Taylor’s  saw  mill 205 

Taylortown  ; long  section,  254,256,258, 
259. 

Teeple’s  (Isaac)  C.  M 211 

“ coal  analysed 379 

Temperanceville 30,310 

Temjrle’s  C.  iSI 340 

Templeton’s  run 196 

Ten-Mile  village 53 

Ten-Mile  creek Ii2)3 

“ “ E.  Bethlehem 175 

“ “ terraces 12,18 

“ “ run  coals 135 

“ “ Eranklln  T 252 

“ “ section.  Centre  T. . . 154 

Terraces  of  the  district 11 

“ marked  by  drift 17,21 

Terrace  epoch 21 

Tharp’s  (S.)  C.  M 187 

Tiiickness  of  strata 24 

Thinning  of  U.  B.  M.  north- 
ward   37 

Third  Oil  S.— Piedmont  SS . . . 392 

'riiird  Terrace  described 18 

Thomas’  saw  mill 28,225,228 

Thomas’  coal  analysed 380 

Thomas  (IMr.)  238 

Thompson’s  (Mrs.)  C.  M 206 

Thompson’s  (T.)  C.  M 234 

coal  analysed. . . . 381 

Thompson’s  (J.)  C.  M 285 

Thomp.son’s  (Jas.)  C.  M 291 

Thompson’s  C.  M 339 

Thomiison’s  run  terrace 14 

“ “ in  Ail.  Co...  300 

Thompson’s  saw  mill 205 

Thompson's  station 302 
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Thompson  ville 227 

Thorn’s  C.  Mine 347 

Tice’s  run  coals 113 

Tin 387 

TionestaSS 13 

Titus’  (L.)  C.  M 82 

Todd’s  C.  M 347 

“ coal  analysed 383 

Tombaugh's  (S.)  C.  M 184 

Tom’s  run,  Wayne 107 

Tomlinson’s  C.  M 333 

Tools  drop  in  boring 393 

Top  of  U.  C.  Measures 181 

Top  SS.  of  C.  Measures 184 

Townsend’s  (E.  P..)  C.  M 2‘28 

Townsend’s  (Jos.)  C.  M 2‘28 

Township  geology 90 

Tramp  run 32 

Trampmill  run 340,341 

Traverse  creek 5 

Trees  in  gravel  bed 13 

Trunick’s  C.  Mine 330 

Tunnel  C.  at  W.  Eliz 298 

Tunnel  in  Mifflin  T 302 

Tunnel  Section,  Hempfield  . . 46 

Tunnel  Section,  Buffalo 255 

Tunnel  Section,  Donegal 261,265 

Tunnel  Section,  Canton 244 

Turkey  Knob  erosion 20 

Twin  oil  wells 393 

Twyford’s  C.  Mine.. 332 

Ulery’s  (W.  H.)  C.  M 181 

Union  T.,  W.  Co.,  geology 220 

“ depths  of  coal  beds,  360 
Union  T.,  All.  Co.,  geology. . . 310 

Uniontown  C.  described,  62,  57,  126, 
134, 203, 206, 294, 388. 

“ “ good 127 

“ “ on  Dunkard  Cr 94,97 

“ “ in  Monongahela. . . . 120 

“ “in  Greene  T 123 

“ “ in  E.  Pike  Run 202 

“ “ in  Nottingham 225 

“ “in  Union  T 222 

“ “in  Peters  T 227 

“ “ in  Chartiers 234 

“ “ in  N.  Strabane 238 

“ “at  Atchison 259 

“ “in  Smith  T 281 

“ “ in  Cross  Cr.  T 285 

“ “in  Hopewell 289 

“ “ in  Independence. .. . 293 
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Union  Pres.  Cii.  at  S.  Strabaiie 

242 

Vaneman’s  Station 

231 

n 

“ Buffalo  T 

255 

Van  Varis’  (J.)  C.  M 

92 

n 

“ Raccoon  T 

345 

Van  Voorhees’  (J.)  C.  M 

217 

Upper  Freejiort  C 

340 

Variable  limestone  of  L.  B.  M. 

78 

U 

“ No.  VII  in  Ohio 

83 

Venice 

229 

“ described 

85,84 

Vernon’s  (J.)  coal  analysed.. 

3S0 

(( 

“ economic  geolog3'.. . 

3S2 

Vernon’s  ('L.l  C.  M 

136 

“ in  Beaver  Co 

335 

Vertical  joints 

310 

u 

“ on  Raccoon 

339 

Vesuvius  Man.  Co.  C 

135 

1 ( 

“ in  Moon  T 

342 

Wagon  road  run  section 

113 

(( 

“ in  Greene  T 

347 

Walker’s  (S.)  C.  M 

205 

(( 

“ Race  T 

345 

Walker’s  Station  ; SS 325 

326, 389 

Upper  bench  Pitts.  C 

71 

Wallace’s  C.  Mine 

339 

Upper  Pitts.  SS.  described 

09 

Wallace’s  Mill 

196, 305 

“ turns  to  shale 

117 

Walnut  Fork 

164 

Uppe 

r Prod.  C.  Series  range. . 

23 

Walnut  Hill  C.  Works  . 

276 

( ( 

“ measures  described. 

57 

Walter’s  (S.)  E.  II 

252 

a 

“ section,  Jefferson... 

136 

Walton’s  C.  Mine 

306 

Upper  Barren  series 

34 

Walton  & Co.’s  (J.)  C.  M 

298 

(i 

“ range 

24 

Warne’s  (.1.)  C.  iSline 

215 

a 

“ inWashington  Co. . . 

198 

Warne’s  (II.)  C.  Mine 

224 

a 

“ thin  northward 

37 

Warwick  (Mr.) 

240 

Unper  sandstones 

2 

Washington  anticlinals  traced 

30 

Upper  L.  thin  out  in  Jetf 

283 

“ “ in  E.  Finlev  T 

194 

Upper  Wash.  (White)  L.  36,44 

45,  no. 

“ “ in  Cecil  T 

229 

150, 

156, 239. 

“ “ in  Chartiers 

232 

i( 

“ boulders 

142 

“ “ in  Franklin 

253 

“ in  Centre  T 

155 

“ “ at  Sheffield  S.W 

SIO 

a 

“ in  Morris  T 

159 

“ “ deflected  in  U.  St.  Clair, 

315 

“ in  Aleppo  T 

165 

Washington  Co.  described. . . . 

O 

( ( 

“ in  West  Bethlehem, 

183 

“ “ geology  in  detail. . 

175 

(( 

“ in  Am  well 

186 

Wash.  Co.  Group  U.  B.  M 

44 

a 

“ in  E.  Finley  T 

194 

Washington  C 44,90, 

140, 218 

a 

“ inNottiiigham 

224 

“ “ =Browusville  C 

51 

n 

“ in  N.  Strabane 

236 

“ “ mistaken  for  Wayne. 

a 

“ in  S.  Strabane 

240 

Coal  

265 

a 

“ in  Franklin  T 

251, 252 

“ “ economic  geoiogy. . . . 

376 

n 

“ in  Buffalo  T 

255 

“ “ in  Cumberland 

12S 

a 

“ in  Donegal  T 

265 

“ “ in  Jefferson 

139 

a 

“ in  Smith  T 

275 

“ “ in  Morgan  T 

145 

“ in  Cross  Cr.  T 

291 

“ “ on  Rupp’s  Cr 

146 

a 

“ and  SS.  Cross  Cr.  T. 

291 

“ “ in  Franklin 

149, 150 

Upper  St.  Clair  T.  geology  . . . 

315 

“ “ in  Centre  T 

156 

Valleys  of  the  district 

o 

“ “ in  Richhill 

166, 170 

Valiev  school  house 

120 

“ “ in  W.  Bethlehem 

181 

Valley  Grove  Station  sect 

260 

“ “ in  Am  well 

186 

Van  Buren ■ 

189 

“ “ in  J.Iorris  T 

190 

Van  Buren  L.  VI 

251 

202 

Vanceville 

28,218 

“ “ in  Somerset 

220 

Vance’s  Mill 

122 

“ “ in  Cecil  T 

229 

Vance’s  (S.)  Oil  Well 

122 

“ “ iu  Canton  T 

244,246 

27— Iv. 
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Washington  Coal,  on  Hemp- 

field  R.  R 249,250 

“ “ in  Franklin 252 

“ “ in  Buffalo 256,260 

“ “ in  Donegal 262 

“ “ in  Jefferson 282 

“ “ in  last  outcrop  N 283 

“ “ in  Cross  Cr 286 

“ “ in  Independence 292 

W.  C.  10'  thick  in  Indep.  T. . . 294 

W.  C.  a in  Perry  T 106 

“ “ in  Wayne 108 

Washington  SS.  described  . , , 53 

Washington  L.  (upper)  anal.,  388 

Washington  Section 242 

Washington  T.,G.  Co., geology,  155 

“ “ depths  of  coal  beds,  372 

AVater  sheds  of  district 3 

AVayne  T.,  G.  Co.,  geology 106 

“ “ depths  of  coalbeds,  368 

AA^aynesburg  anticlinal  traced,  25, 176 
“ “ at  Lock  4,  210 

Waynesburg 206 

AVaynesburg  C.  described,  99, 119, 120, 
137, 147, 180. 

AVaynesburg  Main  C 57 

“ described — XI of  Ohio..  59 

“ economic  geology 376 

“ depths  beneath  surface. . 350 

“ 1200'  deep 376 

“ variations  in  bed 186 

“ only  8"  in  Independence,  292 

“ on  Dunkard 93,98 

*•  in  Perry  T 103 

“ in  Jefferson 135 

“ in  Richhill 165 

in  E.  Bethlehem 175 

“ in  W’.  Bethlehem 181,183 

“ in  Amwell 185 

“ in  AV.  Finley 196, 197, 199 

“ in  Fallowtield 215 

“ in  Somerset 216, 218 

“ in  Union  T 222 

“ in  Nottingham 224,226 

“ in  Peters  T 228 

“ in  Cecil  T 229, 231 

“ in  N.  Strabane 238 

“ at  Toylortown 256 

“ in  Buffalo 260 

“ in  Donegal 266 

“ in  Hanover 274, 275 

“ in  Smith 281 


Page. 

AVajmesburg  in  Cross  Creek, . 286, 291 


Waynesburg  C.  a described . . 56 

“ “ 44,99,123,126,133,149,180,185, 
227, 239, 290, 307, 313. 

“ “ at  Clarksville 141 

“ “ at  Morgantown 14.3 

“ “ at  Martinsburg 145 

“ “ in  Fallowfield 214 

“ “ in  Somerset 219 

“ “ in  Snowdon 303 

Waynesburg  C.  b 44,55,169,226 

“ “ in  shaft  at  Prospierity,  191 
Waynesburg  SS.  described,  57,129,44, 
389. 

“ “ fragments  on  hill  tops,  286 

“ “in  Carroll  T 210,212 

“ “in  Perry  T 103 

“ “ in  AVayne  T 109 

“ “in  Morgan  T 143 

“ “ in  Franklin 147 

“ “ in  Richhill 168 

“ “ AV.  Bethlehem 185 

“ “ in  Amwell 186 

“ “ in  Somerset 216,219 

“ “ in  Nottingham 224 

Waynesburg  synclinal  traced,  97 
W aynesburg  terrace  conglom.  12 

AVeaver  (Mrs.)  section 182,183 

AA^  ebster 210 

AVeirick’s  (S.  K.)  Coal  246 

Welsh’s  (J.  B.)  C.  M 181 

Well 178 

AVells  on  Dunkard  not  cased..  391 

West  Alexander  section 264,266 

AV.  Bethlehem  T.,  W.Co.,geol.  181 
“ “ depths  of  coal  beds,  352 

W.  Brownsville  section 201 

“ “ coal 202 

AV.  Elizabeth 298 

W.  Finley  T.  W.  Co.  geol 195 

“ “ depths  of  coal  beds,  354 

AV.  Finley  Village  Section  L.  196 

W.  Fork  of  Chartiers 233 

AV.  Fork  of  Peter’s  Cr 298 

W.  Middletown 31,291 

AV.  Pike  Run  T.,  W.  Co.,  ge- 
ology  205 

“ “ depths  of  coal  beds. . 256 

AV.  A^irginia  State  Line 267 

“ “ Line  section. . . 293 

“ “ Oil  field 394 

West’s  C.  Mine 204 
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West’s  Coal  analysed 380 

AVheat  crop 7 

Wheeling 19 

Wheeling  Creek 5, 101 

Wheeling  C=Wayne.  C 197 

White  Cottage 41,42,43,161 

White  L.  VI=U.  Wash 45, 150 

Whitehall  hotel 306 

Whitely  T.,  G.  Co.,  geologj’. . 124 

“ “ depths  of  coal  beds. . 370 

Whiteley  Cr.  terrace’s 11 

“ “ section  above  Pitts.  C.  118 

“ “ oil 391 

White’s  (W.  T.)  C.  M Ill 

White’s  (S.)  C.  Mine 113 

White’s  (Perry)  C.  M 164 

White’s  (J.)  C.  Mine 204 

White’s  (W.  S.)  C.  M 268 

Whitlield’s  C.  M 184 

Whitlace’s  (J.)  C.  M 112 

Whitmore’s  C.  M 323 

Whittaker’s  (heirs)  C.  M 278 

Wildman’s  (M.)  C.  M 100 

Wiley’s  Mill 222,223 

Wiley  Well  (oil)  No.  1 101 

Wilkinson’s  C.  Works 319 

Williamsport  Pike 50 

Williamsburg  Synclinal 29,30 

Willow  Grove 320 

Willow  tree  tavern 123 

Wilson’s  C.  Mine 271,322,347 

“ Coal  analysed 388 

Wilson’s  (S.)  L.  II 250 


Page 

Wilson’s  saw  mill  285,296 

Windy  Gap  Church 164 

Wise’s  (Amos)  C.  M 185 

Withrow’s  blacksmith  shop. . 214 

Wolf  (E.) 246 

Wolf’s  (Mich.)  C.  M 208 

Wood  in  Sandstone 190 

Woodrow  P.  Office  coal 288 

Woodruff’s  (G)  C.  M 170 

Woodruff's  mill 173 

Wood’s  C.  Mine 162 

Wood’s  mill  L 156 

Wood’s  run 31,311 

“ “ conglomerate 81 

“ “ section,  .Jackson. . . 162 

Woodville  Stat.  Sect 313,314 

Wool  raising 6,  7 

W’ork’s  (S.)  C.  INIine 289,291 

Wright’s  (J.)  salt  well 178 

WykofTs  C.  Mine 131 

Wjdie’s  (Cephas)  Oil  records,  391 

Wylie  Well  No.  2 391 

Yeador’s  (J.)  section 151 

Yeager  (Mr.) 108 

Yellow  Creek;  Coal 383;  87 

Yough.  River  mouth  coals 300,  302 

Young’s  (Dan.)  C.  Mine 168 

Zeacrinus  mucrospinus 80 

Zedeker’s  (J.)  L 243 

Zimmerman’s  L 125 

Zinc 387 

Zion  Church 92 

Zollersville 27, 181 


EREATA 


• Page  18,  2'2d  line,  omit  “many.” 

“ 19,  31st  line,  omit  “of  Dunkard.”- 

“ 20,  23d  line,  for  “covreed”  read  “covered.” 

“ 23,  28tli  line,  transpose  “ Coal”  and  “Productive.” 

“ 25,  13tli  line,  for  “cenvenience”  read  “convenience.” 

“ 25,  25th  line,  for  “ Kiskiminetas”  read  “ Yioughioghen3'.” 

“ 29,  23d  line,  for  “ jSlinevah”  read  “Nineveh.” 

“ 38,  10th  line,  insert  a period  after  “ Washington  County.” 

“ 38,  11th  line,  insert  a comma  after  “Center  Township.” 

“ 41,  21st  line,  for  “overlying”  read  “overlying.” 

“ 51,  18th  line,  for  “Washing”  read  “ Wa.shington.” 

“ 55,  18th  line,  for  “Hemfield”  read  “Hempfleld.” 

“ 71,  3Gth  line,  for  “ midway”  read  “ Midw^ay.” 

“ 72.  18th  line,  for  “usual”  road  “unusual.”,,^ 

“ 70,  28th  line,  omit  “ south”  and  after  “south-east”  insert  “ corner.” 

“ 84,  9th  line,  for  “Measure”  read  “Measures.” 

“ 84,  20th  line,  omit  “?”  after  “ strip  vein.” 

“ 87,  foot-note,  omit  tlie  third  word,  “with.” 

“ 100,  31st  line,  for  “ Dunkark”  read  “Dunkard.” 

“ 125,  23d  line,  for  “ betwen”  read  “ between.” 

“ 135,  4th  line,  for  “70”  read  “7.” 

“ 125,  S6th  line,  for  “north”  read  “mouth.” 

“ 136,  4th  line,  for  “seen”  read  “seem.” 

“ 148,  16th  line,  for  “eleven”  read  “four.”^^^]] 

“ 151,  38th  line,  after  “limestones”  insert  “VI  and  VII.” 

“ 152,  27th  line,  for  “ menard”  read  “menardi.” 

“ 158,  4th  line,  for  “IX  ‘a’  ” read  “IX  ‘b’.  ” 

“ 160,'34th  line,  after  “carbonate”  insert  “of  iron.” 

“ 161,  11th  line,  before  “ resemble”  insert  “which.” 

“ 162,  33cl  line,  for  “IX  ‘a’  ” read  “IX  ‘b.’  ” 

“ 162,  36th  line,  for  “ IX”  read  “ IX ‘a.’ ” 

“ 162,  37th  line,  for  “ Dunkavd”  read  “Dunkard.” 

“ 214,  10th  line,  for  “divsion”  read  “division.” 

“ 223,  21at  line,  for  “eotnty”  read  “county.” 

“ 228,  30th  line,  insert  (?)  after  “Redstone.” 

“ 235,  9th  and  23d  lines,  for  “ Connellsville”  read  “M’Connellsville.” 

“ 237,  42d  line,  for  limestone”  read  “limestones.” 


Note. — In  order  to  conform  to  the  system  of  nomenclature  employed  in 
the  reports  generally.  Limestones  I and  I “a”  were  changed  to  I “a”  and  I 
“b,”  and  Limestones  IX  and  IX  “a”  to  IX  “a”  and  IX  “b.”  The  manuscript 
was  not  fully  corrected  to  accord,  and  the  gentleman  who  revised  most  of  the 
piroof  was  unaware  of  the  change.  If  the  reader  find  any  cases  where  the 
figures  I or  IX  occur,  he  wdll  please  insert  “a”  after  them. 

J.  J.  S. 
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